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PREFACE 



Against the backdrop- oF land scarcity of the country, the Investigation under the 
PIU-6ARC funded SPGR sub-project, was carried out as a pilot study to assess the land 
potential under -different crop s/crop ping pattern of the country in selected locations. 
The purpose was to develop a method to optimize land utilization through GI5 based 
technology at the upazila level. The work is of much importance; as currently the 
country is facing many different challenges to elevate productivity and to sustain 
growth in feeding the increasing population. 

By fulfilling the sub-project objective,, the desired Crop Suitability Assessment Model 
(CSAM) software has been developed. The software can be used by the agricultural 
scientists, extenslonlsts, planners, decision makers and farmers In optimizing land 
resources utilization and thereby increase production and maximize the benefits. The 
software is a comprehensive land type updating tool; with scope to generate land type 
using the DEM and crop suitability maps as well, further, the user may apt ta derive 
economically best suitable cropping pattern to get the best out of land utilization. The 
fa r rners wl II be the pri ma ry benefieia ry fro m the find I ngs of the su b- pro] e-ct- be s ides t he 
various agricultural R&D practitioners of the country. 

Prior to up-scaling of the CSAM software, validation programme to be drawn in all the 
30 agro-ecological zones (AEZs). The tool could further be refined and improved based 
on the field validation and users response. After validating CSAM model can he Installed 
at different upazila agriculture offices of the country for wider adoption and use, 
Conduction of ToT in this regard may be initiated by BARC followed by series of field 
level capacity building programme by the DAE. 

All oui gratefulness to the BARC authority for allowing us to conduct the investigation 
and to the IPIU-BARC for providing required monetary and other support. The Center for 
Environmental and Geographic information Services (CEGIS) deserves much thanks for 
carrying out the field survey and development of the CSAM software. The he p and 
cooperation extended by different stakeholder organ izabonSj, individuals, colleagues 
and support staff towards successful implementation of the project is duly recognized 
and highly appreciated, 



Md. Abced Hossain Chowdhury 

Principal Investigator and 
Director (Computer & GI5),. BARC 
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Executive Summary 



i he aim of this special study was to optimize the present utilization of agrlcuttu ra I lands through -G IS 
based technology. As the lead: agency the Bangladesh AgriChltuia Research Council (BAFtDj was 
responsible for developing, a model for land Suitability assessment and coordinating the study, The 
5oi:l Resource Development Institute ^SROII as an information generating agency and a partner of 
this study was responsible for providing updated soil and land data. As per project provision, BAHC 
engaged the Center for Environmental and Geographic information Services [CEGIS] though 
outsourcing to conduct Che following components under this study: fi} Baseline survey of the study 
areas and jllf Development of Cats based tools [software] for land suitability assessment. In dose 
coordination and logistic support from barc, cegis conducted activities in accordance with the sot 
terms of reference, 

The main focus of the baseline survey was to collect base information related to agricultural and 
sccio-economic cord t ons of selected upazilas ard to develop a model fo r land suitzb Ity 
assessment for 15 major crops of Bangladesh. Eleven up a ill as -under different agro-ecologlcal 
regions of the country both under extensive fanning practices at wen at vulnerebte/poteniiai areas 
were selected fcr this study. The land suitability of a particular land for growing a specific 
crop/cropp ng pattern was assessed through olo-physical and socio-economic conditions., this has 
been done by considering the degrees to which these environments limit the growth and potential 
yields of the crop during its normal gno wing season Six upazilas namely; Parbatipur, Ghataili, Taogail 
badar, Laksam, Mol ah at. and Bag her bara from five districts were selected In the first slot for study. 
Cater cm five more upazilas namely.; Gangaehars, jagannathpur, rtachole, hiafcU end woekhail Sa-dar 
from five districts were selected ^n the second slot for the study. Databases on agricultural and 
socio-economic condition of 320 fa r mers in eleven selected upazilas have been generated through 
baseline survey. Also databases on land and soil, climatic parameters of 11 upazilas and benefit cost 
for 15 crops haw been created. 

During the baseline survey more than of the respon-deni formers reported that labour hiring 
cost was high to very high during both the sowing and harvest periods. About 9596 of the formers 
thought that the cost of production was high to very high. Furthermore, according to 7 IS of the 
respondent farmers the capital intensive technology cost was high to very high. The baseline survey 
also showed that more than 55% of the farmers have a household with 4 to 6 members, 26% have 7 
to 10 members, have 1& or more members, and only ?% have 1 to 3 members in their 
households. The information, collected from the study areas was Integrated Into the relevant 
databases for crop suita b'lity assessment. White conducting the baseline survey in the study areas 
the and type maps prepared using new methodology developed! under the study were validated in 
320 spots of the selected survey locations. During validation if was found that the land types of 
most pf the survey locations matched with the updated map produced by the software However, 
seme m'nor deviations were observed in a few places. 

A comprehensive crop suitability assessment framework has been developed, including different 
important processes of land type updating, edaphk suitability analysts, agro-climate suitability 
analysis, combined suitability (edaph»c+ agrp-dlmalic) analysis, benefit coat ratio of individual crops, 
major cropping patten analysis, benefit cost ratio of major cropping patterns, and overall economic 
suitability of major cropping patterns. The edaphic and agro-climattc suitability was determined 
based on soil/land and dimate factors. Scientific Judgments as well as expert knowledge on limiting 
factors to -crop growth, were used for th* suitability assessment, 

To accomplish land suitability assessment of major crop-s/cfoppln-g patterns, a user-friendly d5 
based Crop Suitability Assessment Model jC5AM[ software was developed The software provides a 
comprehensive land type updating tool to generate updated land type maps using the DEM. ihe 
user will be able to change the parameters and set the options in the csam software- Doe to Its 
flexibility, the users/vcientists will be able to generate crop suitability maps under different options 



or field conditions. Upaiila wise crop suitability maps and economically best suitable cropping 
pattern *^ap= can be generated using both crop suitability and benefit cost (B/C) ratio. Lcaromica’ly 
best suitable cropping pattern map intersected by union | lowest administrative unit) layer and 
summarised by cropping patterns. and by unions, allows the user to view the tabular format of 
economrcaSly best suitable cropping pattern by percentage within union level. 

ibe developed methodologies., framework, and the software under the study will benefit the 
agricultural scientists, exteriorises, planners, decision makers and farmers for optimizing the 
utilization of land resources thereby increasing the production and maximizing the benefits keeping 
the productivity of land at sustainable level. At national level, the self-sufficiency n food grain 
production will be sustained through the increase of land productivity. However, the farmers will be 
the ultimate beneficiaries from the findings of the project. 

For sustainable deployment or C5AM-. ntensive vacation programme could betaken up in ID Agrn- 
ecofo&ieal tones [AEZif, The tool could be further improved based on country wide field valuation 
results and user response. After validating and successful implementation of CSAM m 30 AEZs, the 
model can be deployed and replicated at different upazila agriculture offices of the country 
Intensive capacity building programme and deployment of the C$AiM can be Initiated by &ARC- Local 
level deployment cf the crop suitability assessment toot will reduce production cost and 
substantially contribute in farm productivity enhancement. 
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6. Justification' of undertaking the sub-project! 

Tiie gross total area oF the country is about 14.S million, of which B.4 million is net cultivable area 
{NCA), Currently, cultivable are* is seine tost at an alarming rate due to encroachment by 
settlements, roads, Industries,, urban and other infrastructure development However, most of the 
agricultural lands are utilized for growing more than one crop. Two crops are grown on half of total 
agricultural lands, Three crops we grown on U per cent of these lands- Cropping Intensity at 
national level is about iSCfti. The increase -of crop production is only possible through increasing 
cropping intensity and raising crop yields, But the situation aopears grim as every year we are losing 
our valuable agricultural lands to meet other demands of the rising population. The national demand 
for food grain production is increasing every year against the decreasing trend of net cultivable land. 
This if a big challenge for the nation, which can ba met by pro par utilization of our agricultural land 
resource. In doing so r the farmers should be advised In mailing the right choke of cropping 
patternfs) for their land. This wouM increase the land productivity and benefit the Farmers 
financial ly. 

Therefore, this non traditional study was under taken with the aim to optimize the utilization of 
agricultural lands through Gl5 based teehnolp&y. The findings of the study will benefit the farmers 
for optimizing the utilization of land resources thereby increasing the production and maximizing the 
benefits keeping the productivity of their land at sustainable level It w r ll also be useful for the 
agricultural scientists, planners r decision makers In planning and policy making- ht national level, the 
self-sufficiency in food grain produetkm wilS be sustained through the increase of land productivity. 
However, the farmers will be ultimate beneficiaries from the findings of the project. 

7. Sub- project objectives! 

The objective of the sob-project is to provide Sand use information to different stakeholders -cm the 
choice of rotation of their crops that ensures the Increase of food production and maximizes the 
farmer's Income. More specifically the project objectives are: 

1, updating and validailen of the lamdftrcp suitability database in order to derive appropriate 

farming practices for sustainable soc'o-economic condition. 

7 . Development of a user friendly Gib based tools {software} for land suitability assessment. 

8 . Methodology followed in conducting resea rch/iiwesti gcSrtlCIFK 

®arc as the load agency of this study w*t responsible for the collection of the relevant information 
generated by the NAF& institutions and others organizations and to develop a model for land 
suitability assessment. The Soil Resource Development Institute as a partner of th-is study and as a 
generator of soil and land information was responsible for providing updated soil and land data, as 
per project provision, MSC outsourced the task to thE Center for Environmental and Geographic 
Information So 'vices {CEGI5), a public trust under the Ministry of Water Resources for carrying out (1) 
Rasellne survey of the study areas and [nf pevelopmenl of a user friendly GiS based decision support 
system (software) for land suitability assessment. Under the overall supervision of BAR.C Logistics 
were provided to conduct the study. Regular monitoring, was done and feedbacks from the lead 
agency were communicated to the outsourced organization. 

For the successful execution of this study a stepwise conceptual methodology was developed- The 
systematic approaches/steps were: {i) Heads assessment, jii] Database development through 
secondary data collection, |iii) Conduct baseline survey and data collection, |i-j Updating of DEM and 
land type, W) Qi5 based multi-layers database development, (vlj satellite Image processing and land 
use mapping, jviij data analysis and GIS mapping. (vif assessment of lands/crop suitability through 
muffi-criteria analysis and matrix development and tic d validation. 



Need Assessment/Requirement Analysis 



At the very beginning of the work, an initial planning meeting 
was organized with relevant professionals and officials of 
GARC, 3 RD I and CEGI 5 to understand ihe specific requirements 
cl tt»e prpjea. Detail data requirement for baseline study, 
content of the software and its GI 5 functionality and modules, 
platform and running options, satellite images to be used for 
land use mapping and land suitability assessment, etc. were 
decided In the meeting. 

However, the need assessment task was accomplished 
following different sub-activities; [if discussion meeting (iil 
identification of agencies who are working on agriculture, crop 
sui Lability and land use planning related activities, (III} 
identification of project need/ requirements and M lilting of 
requirement* and expected outputs. The summary of these 
sub-activities are presented diagrammatical ly in figure- i and 
described below. 

(>} Organization of discotsion meeting 

A ccnsultat on/diSLUssion meeting was organized at BARC 
between CEGIS professionals and of'ic a Is of a ARC for assessing 
the detail project needs/requirements and to prepare the 
inception report. Expectation from the project, data need, data 
format, secondary data sources, and framework of the 
software etc. were discussed during the discussion meeftng. 

fjfJ Identification of agriculture, c top and land use 
sidfefrifity related activity impiementing agencies 

Different agencies, Such a* DAf, RARI, RPR!, BAPC and 5RPI etc., those are involved in crop and 
land use suitability related activities were co-su ted. Then types pf data and their ava : lebilty 
In thoso orgboll^tiom were identified And listed and the processes for data collection from those 
agencies were discussed. 

(Hi) Identification of detail project need/requlwtnenls 

Need assessment was done following the project document. The deta I requirements were focused 
on approach pf the baseline survey, module and functionality of the CIS based toe Is/soft ware, 
satellite .images use for land use mapping and land suitability assess meet etc. Several relevant 
project! such as (r) Assessment 5 f land use (physical *nd economic] witsbility of coastal areas of 
flaFgladesh ( ij updating the aez (Agro ecological Zones) database [climatic Parameters) and (iil) 
Agricultural Resources Information System (ARISJ Tools |iv) Soil and Land Resource Infopmafticm 
System (SOLARIS! (vj Application of Agro-ecological Zones Database in Drought Management and 
Waiter Availability Assessment etc. we r e explored to fulfill the requirements of the sub-project 
including dlG based toots development. Finally, the experience and knowledge gathered from these 
projects were capitalized for aisevsirg the need of this sub-project. 

fiv) iisv'ng af requirements and ex pexled outputs 

Expected outputs from this project was decided through consultation meeting and as well as 
individual consultation with relevant officials of NSAR 5 institutes and different stakeholder. The 
major Rsp#oted outputs am; updated DEM, updated land type mips, crop suitability assessment 
framework/edtera including scdo-aoonomfc parameters, updated land use and crop suitability 
maps for the study upaiilas. AH these expected outputs were listed and documented, 
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Identified Fj an ettd collection of data ftotn sexondafyr stturcoi 

Idendfi cation and cq lection of data from secon da y sources was ore of the major basics of this 
project, The list of secondary data sources and their deta'I information used lor th 7 s stir-dy is given in 
the fable 1. 

Tahiti. U ittff SM flndary Data Source* and Their Detail Ltifurm align Uacd for the Study 

Data Source Datatype 

5RDi All updated data of sc I & land resource/type/use 

S ARC Crop suitability maps, land •estwrws rfata 

DAE Agr isuIlL ra I data | area under Lult'va Liun, yields of crops, etc.) 

DAfr« fAarket price information of crops 

Q M 0 Climate daw 

B 35 Agricultural, census, marttEt data and see o-ecoron c data 

CrGIS Rented A au-ailabln data Fmm f'JWRD data, isa-tnlHm : nagTr;, hi-’,! usn maps etc 

Available literature related to agriculture, agricultural land use and crop suitability assessment were 
collected, especially from srpi, bahc and PAE end thoroughly reviewed to fulfill the project 
objectives, 

The land resources related activity in Bangladesh was initiated in 1979 under the FAQ/tlND? Land 
Use Advisory Project to matte reconnaissance Soil Survey information as a basis for more rational 
planning of agricultural development, during the period 1980 to 193? a national Agro ecoiofisMi 
Zones £A£Zf based computerized land resources database system was successfully developed. This 
physical resources database on lend, soils. Climates, hydrology and land suitability was used for 
national and sub-national agricultural research and development planning. During this period several 
reports were prepared and some of the Important reports are; (jji depart 2: Land Resources 
Appraisal of Bangladesh for agricultural development focus on Agro^eceloglcal Regions of 
Bangladesh; Si') Report 6: Land Resources Asp r a sal of Bangladesh for agricultural development focus 
on Land Suitability, This physical and resources database contains die Information on land, soils, 
climates, hydrology and land suitability under 3D agro'ccofo-gical zones. 

The AEZ System maintained at BARC is used in generating readily accessible and transferable 
Information an biophysical resources, especially for researchers, extension personnel and dec is or 
makers in land and agricultural resources management and agriculture development planning. 
However, it was felt that considering only physical! parameters in planning exercises is not adequate 
in addressing the intricacies of resource planning under the complex Bangladesh environmental 
condition*, 

Gcotfmphit information System was established at barc w»th uwpp assistance during the period 
1996-2001 under a project entitled “Utilization of Agro ecological Zones Database and Insta'larion cf 
GIS for Agricultural Development*. Through this project all previous data were transformed into a 
GIS based database. 

Further to this agro- climatic parameter of the database was updated by BARC with technical 
assistance from CEGIS under financial assistance of FAf> during 2008. All these reports and 
information have been thoroughly reviewed for the suoce»fui implementation of this study, 

Then the, 5RDI Information, has been reviewed to prepare an updated database for this study. 5R0I 
has developed a GIS based Soil Resources Information System (SOLARIS) with technical assistance 
from etc IS. This SOLARIS database has been explored in detail for this study. Besides, different 
database and Mis- related td agriculture end crop/land use developed by other organ iiatlons such as 
(if National Fisher es Database, (ii) Surda r b=ns Fisheries Database, |iii) Shrimp Crop D5S, (ivf National 
Water Resources Database (NWRO) and (vj Integrated Coastal Resources Database (ICRD), and 
Agricultural Resources Information System (AR15) were also been reviewed for smooth and efficient 
project implementation. 
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Selection of study area and. survey location 

based on the expert opinion and several agra-envirormenta , vulnerability and soc o-sccncmic 
criteria the stutfy area and survey location were selected The specific criteria followed for selecting 
l he sti^dy areas, are given below; 

a Major agro ecologies I regions 

b. Extensive Farmi ng practices 

c. Potential' vulnerable areas due to agricultural constrain (e.g. drought, flood, river erosion, 
salinity etc.) 

d. Physical characteristics of the study area including water availability and soil condition 

e. Agricultural characteristic* IncJ ud ins. land type, land me and cropping pattern 

t Socio economic parameters including transportation and marketing Facilities etc. 

Description of the Study Ares 

Geographical location and demography 

Six upazilas namely; Parbatipur, eMail, Tangali sadar, Laksam, Mdlahat, and Basher Para from five 
districts were selected In the first slot For study. Later on Five more uoati 25 {second si a:} were added 
to this study. The upazilas are Gangadhara, Jaganuathp ur, Nacholc, Nakla and Nouknali Sada-r. The 
map of the study areas Is prevented in Figure 2 and the detail list of selected upazilas are presented 
in Table 2. 



Table l. lirt of Selected Upaallas 



MN«>. 


Slot 


division 


District 


Ltparila 


Area in ha 


i 


First 


fi^PBFW 


Dinajpur 


Pflribatipvr 


42724 


2 




Dhaka 


Tarsgali 


Ehaiall 


45057 


i 




Dhaka 


Tangali 


Tangail Saelar 


305&4 


4 




Chittagong 


Cc-Till'a 


Laksam 


43252 


& 




Khulna 


iapirhar 


Mollahat 


21753 


6 




Khulna 


lesson 


Bagher Para 


272DS 


7 


Spiral 


Dhaka 


Shei-pur 


Math 


17355 


B 




Chittagong 


Hoaktialk 


KoaKhali Sa-dar 


310350 


9 




flajshsibi 


Sawa&gijnj 


iKa (dink 


29266 


ID 




aangs™ 


H.angp u r 


{Sangachara 


21492 


11 




Sylhct 


Suraamganj 


lagannathpur 


36505 
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Agro -Eouiogical ZOnu ijAEZI 

The agro-ecoiogicai sones of Bangladesh are characterized ba*ed on the cam bi nations of tan, 
landfarm, hydrotogy and climatic parameters. Each rrjns 15 characterized by a set ol constraints and 
potentials for land use. Land areas arc recognized on the basis of hydrology, physiography, soil 
types, tidal activity, cropping patterns, and seasons, bn fact, an agro-ecological zone Indicates an area 
characterized by homogeneous agricultural and ecoiag cal characteristics. Thirty agno-ecological 
zones has been recognized in Bangladesh. Although there are 3d AOs, only Its fall in the selected 
upazlias. The agro-ecoioglca! zones within the selected upazllas are described below In brief. The list 
flf identified aez* with their location*. 4 presented In Table 3 (Figure 3). The brief description of 
diflerern agro-eceiegicai ione* within Hhe selected mpaiUm is given I* this section, 

Active Tfsto Floodplain (1): this region Includes the active floodplains of the 1 sta, Dhar e and 
DtidS<umar rivers. It has complex patterns of low, generally smooth ridges, Inter-ndge depressions, 
river channels and cut-off channels. Seasonal flood ng is mainllv shallow, but flood; ng is occasionally 
deep during Mo»cf peafts- The area, has Irregular pattern* of grey stratified »nc4 and silts, mey are 
moderately acidic throughout and parent alluvium is rich in weatherable minerals. It is neutral to 
sightly acidic in reaction' but not calcareous, 

TVsto Meander Floodplain (fy me "ista Meander Floodplain region occupies the major part of trie 
Tl*ta f Ipodplai n as well as the flood plain of the Alral, Little Jam uo a, KAratoya, Dhar la ana Dydhlkumar 
rivers, Most areas have bread floodplain ridges and almost level basins, The area rs mainly shallowly 
to moderately flooded, There is an overall pattern of olive brown, rapidly permeable, loamy soils on 
the floodplain ridges, and gray or dark grey, slowly permeable, heavy silt loom or silty day loam soils 
on She lower. Eight general soil types are found in the region, moderately acidic throughout, low in 
organic matter content on the higher land, but moderate in the lower parts. Fertility level is ?ow to 
medium. Soils, n general, have good moisture holding capacity. 

Active BrohnwpumrVflrmJFTF Floodplain f7); Thp Active 0 rahmgp«utra'Jamuna Floodplain region 
comprises the belt of unstable alluvial land along the Brahmapsatra-Jamunai rivers where land is 
constantly being formed and eroded by shifting river channels. It has an irregular relief of broad and 
narrow ridges and depressions. The area is occupied by sandy and silty alluvium, rich In weatherable 
Potassium bearing minerals that are slightly alkaline In reaction. Six general soil types occupy the 
area. Organic matter scales Is low and fertility status Is low to medium. 

Young Brahmaputra and Jamuna Floodplain {8}: The Voung Brahmaputra and Jemuna Floodplain 
region comprises the area of Brahmaputra sediments. It has a complex relief of broad and narrow 
ndges, inter-ridge depressions, partially in filled cut-off channels and basdns. This area Is occupied by 
permeable silt loam to silty day loam soils on the ndges and Impermeable days in the basins, neutral 
Lo slightly at d In reaction. General soil types include predominantly grey floodplain soils. Organic, 
matter content Is low in ridges and moderate lift basins. 

Old Brahmaputra Floodplain (9f: lhe Old Brahmaputra Floodplain region occupies a large area of 
Brahmaputra sediments before the river shi fted to its present Jamuna channel about SOB years ago. 
The region has broad ridges and basins. Relief Is irregular, especially near the old and present river 
channels. The soils of Lhe area are predominantly s'h loams to silty day loams on the ridges and clay 
in the basin*. Organic matter content is tow on the ridges and moderate in the basins. Topsoils are 
moderately Sddic Iw! lhe subsoil* 3 ra neutral ih reaction, General fertility level is low. 

High Ganges ftlver Floadplaln fll }i This region Includes the western part of the Canges River 
Floodplain which is predominately high land a^d medium high land. Most areas have a complex 
relief of broad and narrow ridges and Inter-ridge depressions, separated by areas with smooth broad 
ridges and bwlns. The upper parts of high ridges stand above normal flood level. Lower parts of 
ridges and basin margins are seasonally shalto-wly Itoodcd There is an overall pattern of olive-brown 
sift loams and silty clay loams on the upper parts of the Rood plain ridges and dark grey, mottled 
brown, mainly clay soils on ridge sites a«md in basins. Most ridge soils are calcareous throughout. 
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General soil types predo rr, irately include Calcareous Grey Flood ala n sails and Calcareous Brawn 
Floodplain soils. Organic matter content In brown, ridge soils 1$ low and Higher In dark grey soils. Soils 
are slightly alka^im? in reaction. The fertility level is generally low. 



Table 3. ftETO-grPlugltal rone of the study area 



SI 


Division 


nistrirt 


IJpaj a 


Region Mame (A£2 Number! 


Am a (ha] 


1 


RaruBKir 


Jnaipur 


Parbabpur 


Levtfl Barlnd Tract 


16663 










Nortfi-casteirn Sarind Tract 


2627 










T»sta Meander Floodplain 


19367 


2 


Dhaka 


~arg;:il 


G ha rail 


MadSi'^SaT Tract 


21144 










Old SraKmapUIrfi Floodplain 


14641 










Yossig Brahmaputra anrfijmuna 
Floods ans 


633R 


3 


Dhaka 


famgail 


Tan^Bij Sadar 


Active Rrahm-aputra Jamuna 
Flood plain 


13212 










Young Brahmaputra md.ami.n;: 
Flood Ji^aiiis 


1 4Q.3G 


4 


Chittagong 


Gomilla 


Laisam 


NorUiern and Eastern Piedmont 
Plains 


5BB 










Old hteghna Estespne floodplain 


34675 


5 


Khulna 


ftaEcrhat 


Mollahat 


Gopaifeanj-Khulna Beels 


12025 










Low Ganges River Floodplain 


8309 


6 


Khulna 


Jessore 


Bather Para 


Ffi|g*i Gances silver floodplain 


23447 










Lew Ganges River Floodplain 


1614 


T 


fiammir 


Ranupvr 


Gang at ha ra 


Active T testa Floodi^aio 


246? 










TeU Mnandc-r F Inndplaiin 


15100 


s 


Rajshaii i 


Nawa&gar»J 


Nat^ole 


FIri Ganges stiver Floodplain 


2332 










L^vd Barind Tract 


3705 










Nigh Barind Tract 


2M7i 


9 


Dhaka 


Sherpur 


Nakla 


Vojng Brahmaputra anct Yamuna 


875 










needs aii 

Did Brahmaputra Floodplain 


14715 










NorPiera and Eastern Piedmont 
Plains 


344 


ID 


Vylhct 


Sunamganj 


Jagaiwrallipsir 


Eastern Sl rma-Kuslyara Floodplain 


1503S 










5ylhct Basin 


17007 










Lower Meginna River Floodplain 


1450 


11 


Chiitfigong 


Noakhali 


Nuikh.ili £jds r 


Yowig Meglirm Estuarine Floodplain 


79164 










Did Steghnu Estuarine Floodplain 


972 



LqwGqkqcs Ahrer Ftowfjpffito (12k The lower Ganges Rhr*r Floodplain region comprises che eastern 
bain of the Ganges river floodplain which Is low-lying. The area has a typical meander floodplain 
landscape of oread ridges and basin;. Toe sells of this region are silt loams and silty day loams on 
the ridges and silty day loam to heavy clays on lower sites. General soil types predominantly include 
calcareous dark grey and calcareous brown floodplain soils. Organic matter content is low in ndges 
and modem* in the basins. General fertility level is medium. 

GapcrlgartrKttulrtei Be els (14k The Gopalganj-Khwlrta Beel resto ft occupies extensive low-lying areas 
between tihE Ganges River floodplain and the Ganges tical flood olan The soils of the area ace grey, 
and dart grey, acidic, heavy clays overlay peat at muck at 2b - 1 DO cm. General soil types Include 
mainly peat a^d non-calcareous cfark grey floodplain soils. Organic matter content is medium ter 
high. Fertility level is med un. 
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Lower Meghno River Floodplain fJ7J:This Brea occupies transitional area between Middle Meghna 
Rivet Floodplain arid the young Meghna Estuarine Floodplain. The region has slightly Irregular relief, 
but with little difference in elevation between the ridges and depressions, boils of this area are 
relatively uniform, siU loams occupy relatively higher areas and silty clay loams occupy the 
depressions. Non calcareous Dark Grey Floodplain and Calcareous (hey Floodplain soils are major 
components -of General boil Types. Topsoils are moderately acidic and subsoils neutral in reaction. 
General fertility level is medium to high with low to medium organic matter status and K-bcaring 
minerals. 

Young Meghna Estuarine Floodplain (IS/: This region occupies young alluvium land in and adjoining 
the Meghna Estuary. It is almost level with very low ridges and broad depressions. The soils of this 
region are grey to olive, deep, calcareous silt loam and silty day loams and are stratified either 
throughout or at shallow depth. Calcareous Alluvium and Non-ca lea reous Grey Floodplain soils are 
the dominant general type. The soils of the south become saline in dry season. Top soils and sub- 
soils of the area arc mildly alkaline. General fertility is medium, The content of organic matter is low 

Old Meghna Estuarine Floodplain fJ5J;This region occupies a large area, mainly low-lying between 
south of the Sunma-Kusiyara Floodplain and northern edge of the Voung Mi-ghna Estuarine 
Floodplain. It comprises smooth, almost level, floodplain ridges and shallow basins. Seasonal 
Flooding due to accumulated rainwater. It is moderately deep or deep in the north and west, but it is 
shallow |n the south east. Silty soils predominate on highlands and silty clay to clay In low lands. 
N onca lea reous Dark Grey Floodplain soils are the only general type of the area. Organic matter 
content of the soils are moderate. Moisture holding capacity is medium. Topsoils are strongly acidic, 
but subsoils are neutral in reaction. General Fertility level Is medium. 

EdSttffi 5urma*Ku*iyara Floodplain (20/; This region occupies the relatively higher parts of the 
Surma-Kushlya ra Floodplain formed on sediments of the rivers draining into the Meghna catchment 
area from the Northern and Eastern hills. The area is mamly smooth, broad ridges and basins. The 
whole region is subject to early floods Ridges are shallowly and basins are deeply flooded, This area 
is occupied by grey, heavy silty clay loams on the ridges and days in the basins. Non calcareous Grey 
Flocdpla«n soils are the only General Soil Type. Organic matter content of the soil is moderate. Soil 
reaction ranges from strongly acidic to neutral. 

$pth#t Boiin (21/: The region occupies the lower, western side of the SuriM-Kushtyara Floodplain 
The area Is, mainly smooth, broad basins with narrow ridges of higher land along rivers. Ridges are 
shallowly and basins are deeply flooded. Soils of the area are grey silty clay loams and clays on the 
higher parts that dry out seasonally and grey days in the wet basins. Non calcareous Grey Floodplain 
soils and Acid Basin days are the major components of the general soil types. The soils have 
moderate content of organic matter End soil reaction is mainly acidic. 

iVortihem and Eastern Piedmont Plains (22/: The Northern and Western Piedmont Plains ts a 
discontinuous region occurring as a narrow strip of land at the foot of the northern and eastern bills. 
The region comprises of merging alluvial fans which slope gently outward from the foot of the 
northern and eastern hills into smooth, low-lying basins. Grey piedmont soils and non-ca lea reous 
grey floodplain soils arc the major general sml typos of the area. The soils of the area are loams to 
days, slightly acidic to strongly actdic In reaction. The general Fertility level Is low 10 medium. 
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tend Spring rrpct The Levtl Barind Tract region is diVcIoptd over the Madhupur Cl-yv The 
landscape is almost level. The predominant soils have grey, silty, puddled topsoil with plough pan. 
Shallow fjrrjy terra C* soil and deep grey terrace soils are the major components of the fteneral soil 
types of the area. The soils have low moisture holding capacity and slightly acidic to acidic in 
reaction Organ it matter status is very low and most of the available nutrients are I im id nut 

High flerJiW Tretf {2$}: This region includes the western part of Barind Tract where the underlying 
Madhupur Clay has been uplifted and cut into by deep valleys. The High Barind Tract occupies about 
10% of the whole Barind Tract. It is underlaid by heavy Madhupur Clay which often contains large 
lime nodules. The soils include paddled silt loam to silty tlay loam in the topsoils and porous silt 
loam with mottled plastic clay at varying depth. Deep Grey Terrace soils and Grey Valleys soils are 
the major components of general soil types of the area. General fertility status is low having low 
status of organic matter. 

JVortA-eostern Sorfnd Tract (27)t The North Eastern Barind Tract region occupies several 
discontinuous areas on the north-eastern margins of the Barind Tract. It has silty or loamy topsoil 
and clay loams to day subsoil. The soils are strongly acidic m reaction. Organic matter in the soils is 
low. General ferb'lity is poor. 

fWodihupw Tract {29}; This is a region of complex relieF and soils are developed over the Madhupur 
Clay. The landscape comprises level upland, closely or broadly dissected terraces associated with 
either shallow or broad deep valleys. Eleven general soil types exist in the area of which, Deep Red 
Brown Terrace, Shallow Red Brown Terrace soils and Acid Basin Clays are the major ones. The soils 
op the terrace are better drained, friable day loams to days overlying friable day substratum at 
varying depths. The soils In the valleys are dark grey heavy clays. They are strongly acidic In reaction 
With low status of organic matter, low moisture holding capacity and low fertility levtl. The soils are 
mainly phosphate fixing, and low in P, K, i and B levels. 

Soil 

Soil characteristics play a vital role in selection of crop for production in a specific location/ field 
Several parameters lie under the sod characteristics. These are soli association, soli texture, soil 
structure, moisture pattern, drainage pattern eic A brief description of the soil characteristics by 
upazila of she study area were given below 

Porbatipuf Upaiiia: The soils In this u paella are predominantly loam to clay loam In texture. Some 
loam soils are also found here. The drainage pattern of the soils is imperfectly drained to moderately 
poor drained. Some soils are poorly drained too. On the other hand, the moisture pattern of the soils 
is mainly medium to high. Low moisture is also found in the soils of this upazila. 

fibatail Upazito; The major portion of the soils in Ghatail upazila is clay to clay loam in texture with 
some loam sells. The soils are very poorly to Imperfectly drained. The moisture pattern of the soils is 
mainly medium to high with some low moisture containing soils. 

Tanifoit Scrctar Upazila; The major section of the soils in Tanga il Sadar upazila is loam in texture 
There are also some day, clay loam and sandy soils. The moisture pattern of the soils Is mainly high 
Low and medium moisture holding; soils is also found 'in this upazila The drainage pattern of the soils 
of the upazila is poorly to impe rfectly drained . 

Lalaam Uparlla: The dominant part of the soils of this upazila is day loam to loam In texture. The 
moisture pattern of the soils is low to medium The drainage pattern of the soils of the upazila is 
poorly drained to imperfectly drained. 

MaHahat Upariia; The major part of the soils In tills upazila Is day loam ro loam in Texture with 
vo me slay soils, The moisture pattern of the soils is mainly medium to high However, some soils 
with low moisture content is also found. The drainage pattern of the soils in Mollahat upazila is very 
poorly drained to imperfectly drained 
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Boghe. r Para Upaziia'. The soils in this upaziia is dispersed Into day. day loam and loam in texture 
The moitturt pattern of t he tolls is distributed as low, medium and high. The soils of the upaziia are 
very poorly to imperfectly drained. 

Gongocham Upaziia: Tfse majiof - part of the soils in this upaziia is loam to sandy loam in texture with 
some sandy soils. The moisture pattern of the soils Is mainly medium to high. However, some soils 
with low moisture content is also found. The drainage pattern of the soils in Gargactiora upaziia is 
poorly drained tc imperfectly drained with some soils which have moderately well dreinage capacity. 

Nachole Upaziia: The major section of the soils In Nachole upaziia as clay ~a clay loam in texture. 
There ere al$o some loam soils- The moisture pattern of the soils Is mainly low- Few high moisture 
holding soils are also found in this upaziia, The drainage pattern of the soils of the upaziia is 
moderately well to imperfectly drained. 

Nokia Upaziia: The soils in isakla upaziia are predominantly loam to sandy loam in texture. Sandy 
and clayey son* are also found Here in moderate amount- The dr^lniage pattern of the soils is 
moderately poor drained to poorly drained, Moderately well to very poorly drained soil patterns are 
also found In some extent. (!i the other hand, the moisture pattern of the sods fcs mainly low to 
medium, High moisture is also found in the soils of this upaziia. 

Jogtmnathpar Upaziia; The soils in this upaziia are predominantly bam to day foam in texture 
Some loam soils are also found here.. Ifhe dra nage pattern of the soils is poorly drained to very 
poorly drained. On the other hsiod, the moisture pattern of the soils if mainly medsum to high, low 
moisture is also found in the soils of this upaziFa. 

Nookhali Sadar Upaziia: The dominant part of the soils of this upaz'la is day loam to loam in 
texture. The moisture pattern of the soils Is high to medium. The drainage pattern of the soils of the 
upatiis is poorly drained to very poorly drained. 

land Types 

The term Land type is used for describing the depth of flooding phases. It also indicates the 
distribution of tend level* in relation to seasonal flooding, m Bangladesh, six bask: inundation lend 
types are recognized. They are mainly H'ghland, Medium Highland 1, Medium Highland 2, Medium 
Lowland, Lowland and Very lowland. =ach land type relates to the normal range of flood depths 
during the peal rainfall period of the KhahF (well season, and corresponds approximately with peak 
discharges of the river systems. The land type with their inundation level has been presented in 
Table 4. 

table Land type* and dc-uripujon 



Code 


Land Type 


Symbol 


Description 


i 


Highland 


H 


Land which Is above norma! lursa-jon level 


2 


Medium Highland 1 


MH1 


Land which is normally Inundated less than 3D cm deep 


l 


Medium Highland 2 


MH2 


l and which normally is inundated In the range SWOon deep 


4 


Medium Lowland 


ML 


Land which is normally inundated in the range of $0-1(10 cm depth 


5 


Lowland 


L 


Land which Is normally Inundated In the range of 260-300 cm depth 


6 


Very Lowland 


Yl 


Land which is normally inundated more (ban 300 cm deep 



Climate 

Geographical location and physical settings govern the climate of a country. Bangladesh is located in 
the tropical monsoon region and its climate is characterized by high temperature, heavy rainfall, 
often excessive humidity, and fairly marked seasonal variations- The most striking feature of its 
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climate is the reversal of the wind circulation between summer and winter, which is an Integral nan 
of the circulation system of the South Asian subcontinent (Bangiapedia, 2C151. 

Station -wise climatic data wets acquired From SanRladesh MeteoroiogicaS Eteparimept [BMD] for the 
period from luao to lAli. the station-wise data were processed and the upazila wise cata were 
derived using Thelren method in Arc^ES software. Although the climatic condition all over the 
country is largely similar, yet there are some variations from place to place. Brief descriptions, of the 
climatic condition of the selected upazi as are presented in figures 4a ard 4b. 

partniipt/r Upnzifa: The average temperature of porbatipur wpatHa is 25°€ while the average 
minimum temperature Is l£*t and the average maximum temperature Is 29 4 C. "he minimum 
temperature is T^C found tn January and maximum temperature ls 37 "C Sound during April, May 
and June. In Kharif-1 season, the maximum temperature varies between 3S*C and 37* C and the 
minimum temperature varies from 13 °C to 22 °C, In Kharif-2 season, the maximum temperature 
varies from 34*c to 36“C and the minimum temperature varies from i0“cto ?4 n c, In Rab* season, 
the msiHimum temperature varies from 27* c to 31 "c ond the minimum temperature varies from 
7*Clol3*C 

The average annual rainfall of this upazila Is 2133 mm. the minimum rainfall occurs In December, 
which is % mm and maximum rainfall of 471 mm in July. The maximum rainfall is 3B& mm and 
minimum rainfall is 17 mm in Kharif-1 season, In Kharif-2 season, the maximum rainfall is 471 mm 
and the minimum rainfall is 166 mm. The maximum and the minimum rainfall are 12 mm and 3 mm 
respectively In stabi season. Figure 4a-(i} depicts the monthly climate scenario of parbatipur upazila. 

Gfiotoff OpaiHa: The mean annual temperature of Ghataif upazila Is 2S°C whereas the average 
annual minimum and minimum temperatures are I7 n c and 29 °C respectively. The average monthly 
minimum temperature is S*C found in January, while the average monthly maximum temperature is 
3S 'C found in April. Ihe average maximum temperature varies from 36*C to 3B*t and 2B*C to 32 *C 
rn Kharif-i and Rabi seasons respectively. Again, the average minimum temperature varies from 
i4*c to 22 °c and a n c to i4*c in Kharif-i and Hahi season respectively, m Kharlf-z season, the 
average maximum temperate re Is 33 * C and the minimum temperature vanes from 2D*C to 24*C. 

Ihe total annual rainfale of the G ha tail upazila is 2,903 mm. Ihe minimum monthly total rainfall is t 
mm found in January and monthly maximum total rainfall Is 334 mm found in July. The maximum 
total rainfall is 3-24 mm, 354 mm., and 28 mm respectively in Kharif-1, Sharif 2 and Babi seasons. 
On, the other hand, the minimum total rainfall is 46 mm, 173 mm and 7 mm in Kharif-1, Kharif-2 and 
Rabi seasons respectively. Figure *a-[li( shows the monthly climate scenario of tjhaiail Upaiila. 

TangaU Sudor UpaxHa: The mean annual tem perature of Tangail Sadar upazila is 25 °C, The average 
annual minimum and maximum temperature is I7"c and 29“c The average monthly minimum 
temperature IS R*C occurs in January and average monthly maximum temperature *s 3S°C Found In 
April. The average maximum temperature vanes between 36 4 C to 3 b 4 C and 2B 4 t to 32*C In Kharif- 
1 and Kalbi seasons respectively. Again, the average minimum temperature varies from 14 " C to 22*C 
and B°C to 14*C in KhariF-1 and Rabi seasons respecrively. Kharif-2 season, the average maximum 
temperature is 3-5*Cand the minimum average temperature varies from to 24°C. 

The total annual rainfall of the Tangall 5ida r upazi la is 186E mm. The mrnlmum monthly total rainfall 
is 7 m*m Found in January and maximum monthly total rainfall Is 344 mm in July The maximum total 
rainfall is 313 mm, 344 mm, and 2R mm In Khanf-1, Khanf-2 and Baba seasons respectively. The 
minimum (oral rainfall is 46 mm, \w mm and 7 mm m Kharif-a, Kharrf-2 and Fiabi reason 
respectively The monthly climate scenario of Tangail 5adar yipaEila Is presented in Fgure 4a(iii). 

laksom Upaitla: The mean annual temperature of Laksam upazila Is 23 "c While the average 
minimum monthly temperature is 18 4 C and the average maximum, monthly temperature is 2B*C. 
The minimum temperature is 9°C found in January and maximum temperature is 36 °C occurs in 
May. In KhariM season, the maximum temperature varies from 34°C to 36° C and the minimum 
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temperature varies from 15 °C to 23*C. In Kharif-2 season, the maximum temperature varies from 
34 n f:to35 ,, Can(i the minimum wmireretore varies from j-o n Ci;p34 n c, The maximum temperature 
varies from 2ft'C to 35 4 £ an d the minimum temperature varzES from &'£ to 13 4 C In Real season. 

The total annua* rainfall of the taksam upazila is 2405 mm The minimum rainfall occurs during 
December and January which is 9 mm and maximum rainfall is 500 mm in July. The maximum 
rainfall is 41ft mm and minimum raiinfal Is 69 mm in Kharif-1 season. In K.harif-2 season, the 
maximum rainfall is 3ftft mm and the minimum rainfall Is 174 son. The maximum rainfall Is 5ft mm 
and the minimum rainfall s 9 mm in FLabi season. The monthly climate scenario of Tangail Sac ar 
Upatiiais presented in Figure 4a4iv). 

Mofiahat ttpazila: In iMollahat upaiila winter starts la days later than that from the northern part of 
Bangladesh, The mean annual temperature of this upazila is 26 “C whereas the averaRC annual 
minimum temperature Is Ift 4 C and the average annual maximum temperature is 3D 4 C. The 
average monthly minimum temperature is 9 q C found in iiantaary and average monthly 
maximum temperature is 38*c found in April, Try average maximum lempereture varies from 37 "c 
to- 38*t and 29't to 33 4 C in kharif-1 season; and ftabi season respectively. Again, the average 
minimum temperature vanes from 15 n C to 23*C and 9°C to 15*C In Kharif-1 season and Rabi 
season respectively. In Kharif-2 season, the average maximum temperature 35*C and the 
minimum temperature varies from 20*Cto 24 4 C. 

The annual total rainfall of the Mo lahat ups-tifa is 1341 mm. The minimum monthy total rainfall is 7 
mm found in December and maximum monthly total rainfall is 344 pm in July, The maximum total 
rainfall is 341 mmj 344 mm, and 36 mm- in Kharif-1, Khanf-2 and Rab« seasons respectively. 
Oppositely, the minimum total rainfall is S3 mm, 149 mm and 7 mra In K.harif-1, Khanf-2 and ftabi 
seasons respectively, figure 4a-|v| shows the monthly climate scenario of Molts hat Uoaz la. 

Baqher Pota Uparifa: The meat annual temperature of ftagher Para upazila Is 26 4 C where the 
annual average minimum temperature '5 18° C and the annual average maximum temperature is 
3d n c. The average monthly minimum temperature is R n C found in January and average monthly 
maximum temperature Is 39 4 C found during April and May. In Kharlf-1 season the average 
maximum temperature varies from 37*C to 39“C and the average minimum temperature varies 
from 14 D C to 23 a C. In Kharif-2 season, the average maximum temperature is35 n C and the average 
minimum temperature varies from 1&*C to 24 *C. In ftabi season, the average maximum 
temperature varies from 2&“c to 33 c C and the minimum temperature varies from to 13 C C, 

1 he total annual rainfall of the Bagher Para up an a Is 1,722 mm. The minimum monthly total rainfall 
is found In December, which is 13 m, and maximum monthly total rainfall is 34D mm found In July. 
The maximum total rainfall la 313 mm and minimum total rainfall la 45 mm in Khirlf-l season, in 
Khifrif.2 season, the maximum total rainfall is 340 mm and the minimum total rainfall is 13B mm, 
The maximum total rainfall Is 31mm and the minimum total rainfall is 13mm in Rabi season, Figure 
4a-(vi|i depicts the monthly clim ate scenario of SaRher Para upazila, 

Garuiachara Upaiila: The average annual temperature of Gangachara upazita is 25 4 C while the 
average minimum temperature is 2ft n C and the average maximum temperature is 29 ”c. The 
minimum temperature is ll*t found in January and maximum temperature Is 32 4 C found during 
April, May, June, July, August ano September, In Kharif-1 season, the maximum temperature varies 
between 30 4 C and 32 4 C and the minimum temperature varies from 17*C to 25*C. In, Kharif-2 
season, the maximum temperature varies from 3i & c to 32 C G and the minimum temperature varies 
from 23 ' C to 26 4 C. In Rabi season, the maximum temperature varies from 23*t to 2ft 4 1 and the 
minimum temperature varies from 11*C to 17 ^C. 

The average annual rainfall of this upaxila is 2315 mm. The minimum rainfall occurs in December, 
which it S mm and maximum rainfall of 47S mm in July. The maximum rainfall a 453 mm and 
minimum rainfall is 26 mm in Kharif'l season, In Kharrf'2 seasor, the maximum rainfall is 473 mm 
and the minimum rainfall is 178 mm. The maximum and the minimum rainfall are 12 mm and 8 mm 




respectively In Rabi seascim.Ttie monthly climate scenario of (SangachafaUpezlle 1$ presented In 
Figure 4b-li), 

Nachefe Upazila: 1 he average temperature c* Nachole upazila is 26*C while the average minimum 
temperature is 20 °€ and the average maximum temperature is 31 fl C. The minimum temperature is 
ll“C found in January and maximum temperature is 36 a C found during April, in Kriarihi season, the 
m*Kimuim tempes'atui'e varies between js'cand 36 P C and the minimum temperature varies from 
l«*C to 26 “c. in Kharif-2 season, the maximum temperature varies from 32 6 £ to :i3 fl C and the 
minimum temperature varies from 23"c! to 26"C. In Rabi season, the maximum temperature varies 
from 24 6 C to 29 9 C and the minimum temperature varies from ll*Cto 17*C. 

The average annual rainfall of this uparlfa is 1514 mm. The minimum rainfall occurs in December, 
which is 9 mm and maximum rainfall of 397 mm in Joy. The maxim cm rainfall is 25l mm and 
minimum fainfa.ii is 26 mm in KhariM season, in Kharif-2 season the maximum rainfall is 337 mm 
and the minimum rainfall is 122 mm. The maximum and the minimum rainfall are 15 mm and 9 mm 
respectively in Rabi season. Figure 4b-[li|i depicts th e monthly cl mate scenario of Hachole U pat- la. 

Nakta Upaiiin; The average temperature of Hakla upazila is 26 "c while the average minimum 
temperature is 30 D C and the average maximum temperature is 36' , C. The minimum temperature is 
12 4 C found In January and maximum temperature 3J*C found during April., May and June. In Kharif- 
1 season, the maximum temperature var as between 31 4 C and 32 4 C and the minimum temperature 
varies from 19 “C to 26 4 C. In Kharif-2 season, the maximum temperature varies from 31 D C to 32 4 C 
and the minimum temperature varies from 23 4 C to 26 °C, In Rabi season, the maximum 
temperature varies from 24 “ c to 29 “ C and the min imum temperature varies from 12 to 1S*C 

■me average annual rainfall of this upaiila is 2307 mm. The minimum rainfall occurs In January, 
which is 7 mm and maximum rainfall of 460 mm in July. The maximum rainfal is 395 mm and 
minimum rainfall is 40 mm in Kharif-1 SEason. in Kharif-2 season, thE maximum rainfall is 460 mm 
arid the minimum rainfall Is 207 mm. The maximum and the minimum rainfall are 19mm and 7 mm 
respectively in Rabi season Figure 4b-[iii] shows the monthly dimate scenario of Nnk?a Upaiila. 

Jagannathpar Upazila: rhe average temperature of Jagar.nathpur upazila is 26 4 C while the average 
minimum temperature is 21 °C and the average maximum temperature is 30*C. The minimum, 
temocrature is 13“C found in January and maximum temperature is 32°C found curing July, Aujjust 
and September, m Kiiarlf-I season, the maximum temperature varies between 31 4 C and 31*C and 
(he minimum temperature varies from 19 C C to 25 4 C. In Kharlf-2 season, the maximum temperature 
varies from 31 to 32* t and the minimum temperature varies from 23* t to 2S‘ P £. In Rabi season,, 
the raaxsmum temperature varies from 25*-C to 3Q*C and the minimum temperature varies from 
13*C to 19 "C 

The average annua? rainfall oF this upazila is 4054 mm. The minimum rainfall occurs in January, 
which Is 6 mm and maximum rainfall of 776 mm in July. The maximum rainfall is 743 mm and 
minimum rarnfall a 139 mm In KhatfM season. In Kharlf-2 season, the maximum rainfall (s 776 mm 
and the minimum rainfall is 203 mm. The maximum and the minimum rainfall are 35 mm and 6 mm 
respectively in Rabi season, figure 4b-iiv) depicts the mMHittily climate scenario of Jaga nnathpur 
Upazlfa- 

Nookfiaii Sodor Upazila; The average temperature of Noaktiali 5fda r upazila is26 4 C while the 
average minimum temperature is 22 4 e and the average maximum temperaiure is 36“ C, The 
minimum temperature is T4°c Found! in January and minimum temperature is 33 P c found during 
April and May- If Kha-if-1 season, the maximum temperature varies between 31 *C and 33' C and 
the minimum temperature varies from 20*t to 26* C. In Kharif-2 season, the maximum temperature 
varies from 31 *C to 3lL P C and the minimum temperature varies from 2S*C to 26*C. In Rabi season, 
the maximum temperature varies from 25 "t to- 29 °C and the minimum temperature votpos from 
14*CtO 20*C 
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The averaga annual rainfall a f this upazila i* 1130 mm. The minimum rainfall occurs in December, 
which I; 6 mm and maximum rainfall of 74£ mm occur; In July. The maximum rainfall k S£2 mm and 
minimum rainFall is 72 mm in K.harif-1 season In Kharif-2 season, the maximum rainfall is 74S mm 
and the minimum rainfall it ZD? mm. The maximum and the minimum rainfall are 43 mm and 6 mm 
respectively In Rabi season. Figure <Jb-|v , J summarizes the months climate scenario of Nnakhali 
5adar Lpatila. 
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Fijjjift 4(b). Mmftly tonpcnhve wdninM scenario* of selected mwaito (Source: BMD) 




Database development 

Tne database development was c-.e of the important Tasks carried out 
tallowing the systematic steps -;j|i database design, ill} approval from BARC, 

! ilof data capturing /digitization and processing, <tv|i data qyal tv (hiking 
and (v) database deve opment and(vi) uploading the GIS database into 
the GIS based fund use suitability tods, 

Thc database-dcs'gn process was carried out considering the data nature, 
format, source, quantity and security. Database consistency was checked 
tal owing prec firmed methods. As part of the database das gn process, the 
cndty-relationshfp diagram (f R diagram) was dcve'opcd For this, the 
entities were identified through the data analysis based on the existing 
database of BARC. (for instance, Land Resource Information &ystem-LRl&f. 

Then based on the character^lics of data, attributes were set to each 
entity. Finally, relationship was developed among the entities. The 
database design was done a ang with the field survey questionnaire and 
information required by the existing data structure of Barg, The database 
was designed in Geodatabase of ArcGsS and the procedure is presented in 
Figure 5 . The data structures of the database 55 consistent with the existing 
database of BARC. 

After designing of the database and collecting field and secondary data, 
data entry and processing work was done. The GIS data were captured and 
processed ir ArcGlS and the attribute data especially those, collected From 
field were processed in MS Access, For entering field attribute and other 
secondary data, a data entry i nterface was designed in ftflS Access. After 
entering and processing, the processed database was imported Into 
GeodatAbave system of ArcdS. The collected data were entered into the 
database under the gu dance of a data entry supervisor and a programmer 
to ensure accuracy and consistencies, During entry, some parameters were 
automatically entered using developed lookup (Abies with interfaces such 
as locations (of uozzi as, unions, mauz-as, etc.), and zone rame. All other 
parameters were then entered through the data entry interfaces developed 
under this study. 

Quality control of the data entry was done through randomly checking and graphical and visual 
interpretation. For data consistency, the locations of the farms, land type and other relevant 
information were checked with administrative boundaries (upazila, union, mauza. Etc.) and BBS 
administrative names. Furthermore, all attribute data and spatial data were processed using ArcGlS 
software. 

A comprehensive and well-organized database was developed considering the emstmg Mi$ end 
National level database. 

The database development activities Included (») organization of field data, [ll) organization of 
secondary data, and iiiij integration of all type data Into a database system and (rv) database 
developrftent- The following major databases were developed; 

Carabine orr DEM f Digital E!evotion model} and fond type: Updated digital elevation database were 

prepared from the primary and/or secondary sources (coastal map of Bangladesh, rwbd irrigation 
map data etc.) with high precision so that the existing land types tan be further classified within a 
mapp'ng unit boundary using GIS techniques. 
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Database an Meteorological parameter. Climatic data has been updated using latest Information 
From BMD for the major climatic pa r ameters and also from the rainfall stations cf BWDB located in 
the study areas. The database also contains the water resources of the study areas including Ore 
surface and groundwater tha: were collected from 3WDB and also from the field observations. 
Further NWFLD and ICRD databases helped in developing the hydrological and meteorological 
database for the selected study upatlia. 

OalnbasE on Soils and landforms: The landforms and major soil Characteristics of the study areas 
were studied, it has been compared with tbe undated Information provided by $rpi and further 
necessary updating has been made on ft. The soil map of the Upaz la Nirdesnira has been used for 
reviewing the physical and rnorphological characteristics of the soils of the selected areas. 

Database on agriculture: F'eld survey has been tarried out to collect information on land use 
distribution*, cropping pattern, crop yields, and farm management practices. These primary 
databases of the study areas were helpful in updat ng the land suitability database of the study 
areas. Map has also been predated on present and use practices including cropping patterns us'ng 
remote sensing technology. 

Swroecorromre Ootofcmre: One oF the major objectives ol the sub project was to incorporate the 
socioeconomic factors with the physical factors of tbe land suitability database- unless the 
socioeconomic cord for of the farmers of the study areas ts refected in tbe land suitability 
assessment, farmers will not accept the crop suitability for their Hand. So a significant effort was 
made in developing this primary database from the field survey and using Bab census, community 
series and other relevant publication s. Several interactive meetings were arranged between 
5oil/Agritultu:ral Specialist and Socio«economist for identifying the socioeconomic parameters 
important for supporting sustainable farming practices. 

Preparation of crop and land suitability database: Land use and crop suitability database was 
developed considering the assessment method developed by the fAG/U^DP project on Land 
Resources Appraisal of Bangladesh for agricultural development, SRDI, and BARC. the database of 
soil, water and climatic parameters considered for crop suitability pf the major crops were collected 
from flAJtc database. Present achieved yield rate of the major crops grown in selected upazilas were 
collected from Agricultural Research stations and DA£. Based on the outputs of land use/crop 
suitability assessment tools and existing database available at BARC/SRDI and other organization, 
l ho suitability database was prepared. 

Updated Crap Suitability Database: The proposed crop/land suitability database mentioned In the 
earlier steps has been updated through field verifications and also utilized Che rs scares findings of 
the National Agricultural Research System fNARS] institutions. Further, ground truthing of the 
updated crap suitability database was done considering tbe environmental and other socioeconomic 
Factors. The initial Findings of the study in consultation with BARC and ether NARS institutions was 
shahid and consulted with the relevant professionals {e-g. Agricultural Expert and as well as other 
relevant experts) and stakeholder organizations. 

Finally, after developing, all the databases were uploaded, ''in legated into the GI5 based land 
use/crop suitability assessment tools/solftware drop Suitability Assessment Model (C5AM). 
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Updating me land type maps 

The lend type uscst ng was. carried out through two sub-tesks are fi) uadst ng of Digital: Elevation 
Model idtmj and (Ilf updating Upazila wirdeshika maps ihrough delineating, land types within 

different mapping units of the se acted upazi as.. 

PrepflfwWofl af opiated DtsHttf ftewrftart JModef (PtM): The Digital Eky^tiw Model (DEM] or the 
digital representation of ground surface topography or te r raln Is very useful fur terrain analysis in a 
variety of sectors,, especially r n land., water ard environment. The 300 meter resolution DEM of each 
upazlta was updated and prepared new DEM by using the spot values extracted from &WDB 
rrigat on maps and the coastal map le g. familiar with FI Nihil map) of Bangladesh. The FINN maps are 
the h'jih -resolution topographic maps at the 1:10,000 stales were produced from aerial photograph 
for coastal areas by PIJy^tDA. 

The simplest interpolation methodj inverse Distance Weighted {IDW) was used to create the DIM 
with a spatial resolution of 100m* 100m. This estimated surface values for each cell using the value 
and distance of nearby points- It was then used to classify different land types within a mapping unit 
boundary using GI5 techniques. The spot height cats and DEM of Tanga! I Sadar upazila is shown in 
Figure G- 




Figure 6. [a) Spot Height Map of Tangail Sadar Upazila and fill) Digital Elevation Model [DEM] 

Update of iand type mop: The updated land type maps were prepared using the updated UiM, 
Upazila Nirdcsh ka soil unit map and applying conceptual calculation methods in GIS. It should be 
marri ioned (hat the mapping unit polygons of the Upazila Nlrdeshika consist of different soil 
boundaries and other classifications Including ravers, water bodies /ponds, and homestead areas, the 
mapping unit boundary does not have any physical demarcation of ?and types. However, the 
database contains the percentage of area that falls under different land types for each mapping unit, 
In this study, dFeren: land types within the mapping units have been delineated based on the 
tabular data and with the help of updated DEM, 

Preparation of updated land type map : In this study, the land type was classified with the help of 
DEM data at 10D meter * lCo meter grid, the foElowtng sub-steps were followed for land type 
updating: 
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(s) The mapping, unit boundaries 
was overlaid wth the DEM data 
using fj IS aop icalion to ttlract the 
elevation for each cell boundary for 
each maop ng unit; 

(bf Then, the percentage of 
cumulative area according to 
elevation was produced for earfi 
mapping unit; 

(cf N&Kt. the percEntagE area of 
different land types of each 
mapping unit was used to get the 
divide line of elevation between two 
land types; end 

(d| Finally, the mapping unit 
boundary was classified with new 
sun units to deine the land types. 

The (andtype updating enneeptuai 
Framework has been given in figure 7. 

After following steps (a-d] P the land 
types were then classified following 
rule of area-elevation curve in GI5 
The dasslfvcabon of land type using 
the area-elevation curve developrrer.t 
procedure for each land type is 
show " in Figure B. 



% orCumu1ith'[ Ar?s Elrvalion Curve 
Tan^aiL Sadar UpazHa-IVlap Unit 4 




L-ciwlbn d Medium Lowland Medium Highland I 



Figure i. ClassilitatiDn of land type using the area dcuation curve development procedure 



crl LiKfcyp* jim kT 
•H^I K I m-rtfe-Hii 

llpmwmm 'fMbdtfca 




hi/tuMuUln I Ml 

KurdlFQ la thwim-ar 
vuftrmpirnll 



tHMtpGlK IQ UpinBTM 
Lwtdtrpi efi frrnap «iH 



pfliypinAODi rdnp I d rimbn 



Figure?. Conceptual protess/frannework of land type update 
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B;.i l-l'I iri o survey was arc of the prerequisites for assess fir the land use unc Crop suitability of th£ 
rtudy ar-ea.The baseline Hifomatfon was collected considering the soils, topographical, meteorological, 
ajjncultural and socio-Economical aspects. -Different techniques arsd methods were used n coflEcting th e field based 
primary data for identifying the current institutional mechanism., policy strategies and indigenous 
techniques of land uw/crop suitability assessment end ihelr management plsn- The major 
approaches and methods used and applied in the baseline survey were: 

* Farmer's househokl level interview, 

- Small group discussion and workshop at farmer's field; 

* Community transects walk for resource mapping and marketing facility of agricultural 

product; 

- -Questionnaire survey; 

- Collect secondary data on cropping pattern, land type etc. from local Qpacila Agriculture 
Officer of the Department of Agricultural intension (DAE). 



The data and information collected under baseline survey are attributed below: 



General information : 


SuLiu-ecuraumic information: 


Financial information: 


* Household size 


* Product price and demaewi 


■ Access to banking facilities 


* Area of cropped la "0 


* Access to market 


* Use of formal and informal 


* Available livestock 


* Availability of market 


credit 



* Off farm income 

* Farm income 

* Crops tyse and yield by season 

* Reason for production 

* Source of draught power 



Information on technology used for 
production 


Others important Information 
relevant with production: 


Information on Infrastructural 
facilities: 


* Use pf techiMjlfEy 


* 


Cost of production 


• Condition of roods 


* Oependency ®n treditfonal 


# 


Availability of 


* Avai lability and use of 


irrigation 




seeds/ferTiliiers/Irrlgaiion 


prod j'-Liun processing and 






water/electriclty 


storage facilities; and their 






suircort/peLrc eum/pestlcide 


distance from field 




■ 


Cost of 


* Transportation cost: house to 






sceds/fertiliim/pesticide 


field to madlcet 




4 


Cmpenrtonry on rain 




Qthera infpmalipn: 


* Illegal toll collection 








* Presence of middlemen 









Development of an appropriate research methodology Is very vital for cortduafog any basekne 
survey. In this study, a particular method was used to fallow different steps of the baseline survey. 
Figure 9- shows the adopted methodology for conducting the survey. The main objective of the 
survey was to find out the current status -of agricultural and socio-economic -conditions of the 
selected upazilas. The study team- made Held visits to all the upazilas with the following objectives: 

a. Verification of land type updating methodology and validation of the land type boundary 
within a mapping unit boundary. 
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b. Questionnaire survey among the farmers in different spots of 
the study upsflMis to collect base in format ton related to 
apricultuTal and sccio economic conditions. 

c. integration of socio-economic information into the bio-phys,ie*l 

database for crop suitability assessment, 

£J up s freon at re devE-tupment 

primary data collection through pwestionnair* survey for socio- 
economic research is common practice This method was used to 
identify the constraints and opportunity of the study areas. 
Pedvirement of information, possible stakeholder *nd available 
resources were reviewed during the process of questionnaire 
development. This study used a well-structured questionnaire to 
gather field level information from the selected upaiilas, The 
developed questionnaire and land type update methodology were 
finalized through a consultation meeting, furthermore, pre-testing of 
the questionnaire and methodology of land type update was done in 
Tapjjail Sadar uoazila. The questionnaire was then re adjusted after the 
pre-testing. The questionnaire and land type update methodology 
were validated at field level (Pigu re 1U|. 



Figure 9. MeUiodology of 
tbc- ba id Inc survey 
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i 
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I 
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1 
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J 
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I 

iiprifttffri Land 
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I 
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Figure 10 Pilot survey for held checking of land type updating methodology and questionnaire validation 



Land nr.to mapping 

Processing pf satellite images was done for lend use mapping. CEqis has different types of satellite 
imageries and processing technology. These time serses imafjos were classified and prepared 
historical land use maps for facilitating the land use suitability mapping of selected up 3 zi las. Further 
different types of baseline information were also extracted from the processed satellite Images. 

Data analysis and CiS mapping 

C£GiS being the pioneer Ip developing the analytical thematic maps In Bangladesh, thus after 
database development and satellite Image processing, detail data analysis and Sli mapping activity 
went carried out by CF-GIS, Different types of GIS maps were generated using ArCGIS and developed 
G IS based tools, 
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Fomtatiaa of field sorvty tmm sndf training 

To conduct trie baseline survey, a well experienced field team was formed, The selected members of 
the team were adequately ■qualified f« conducting the baseline survey. They were experienced in 
similar field surveys as they worked in several projects of CtClS. Before going for the survey, a day- 
long braining on field data collection method! and Cechmqje and overview about questionnaire was 
organized^ 




Figure 11.1(a) Location map of Sagher Para showing spots selected and [(b) spots visited by the survey team 




Development of Sand use./ crop suitability assessment framework 

Barker in methodology section it has been mentioned that the most important task of the study was 
to develop the land suitability assessment framework following the enisling land suitability 
assessment process of aaftC. The crap suitability assessment framework has been developed under 
this study following the multi-criteria analysis concept using different physical, climate end economic 
factors. The framework consists of different process such as j ji) Land Type Updating, ^ii| Edaphlc 
Suitability Analysis, [lil] Agrp-dlmarte Suitability Analysis, (w| Combined Suitability (Edaphic + Agro- 
diratic! An Elys's, [vj Benefit cost ratio of individual crop, (vi) Major cropping pattern Analysis, (v'i| 
Senefrt cost ratio of major cropping patterns, (vlil) Overall economic suitability of cropping pattern. 
The detail diagram of the land/crop suitability assessment procedure is p r esented in Figure 12. 





figuir- 12. Detail diagram (if land/mp suitability □sscssmenrHf amcwnrt 



DevefoprHMt of cfop/land use suitability assessment model (CSAM) 

After developing the land use/crop suitability assessment framework^ user-friendly tool/model has 
been developed under ArcGtS environment which has been named as Crop suitability Assessment 
Model (CSAM). A I the databases developed are In MS Access interlaced with ArcGlS and the 
interface is designed with Visual Basic. 








Land type updated with updated soil parameters and selection a f crop 

The updated land type map was prepared using the updated D£ ; M, Upazila Nindeshika soil unit map and 
applying conceptual calculation methods >n GiS. After updating the land type, the updated soil 
parameters incorporated through overlaying the soil unit maps. Based on the updated soil parameters 
a-d land type, the specific crop can be selected from the list of crops for any speci- r c upazilas. 

Edaphic Suitability Analysis 

Suitability of <rops depth* on differed physical and chemical properties of larnj and soil, m 
determihing the crop Suitability riinp major soil and tend properties we*e considered, The major 
properties ere Land typo. Soil relief, Water recession, Drainage, Soil torture, Soil consistency 
Available soil moisture. Soil reaction and Soil salinity. These parameters are classified according to 
the different levels of magnitude/intensity. Specific crop suitability was assessed by considering the 
deg r ee of physical factors that limit the growth and potential yields of the crop. The physical 
Mjitouiiiiy evaluation used the Irmrting factors method for assigning the suitability classes. Fhre 
degrees of limitation jTabte used in this study are given below and description of tend factors are 
given in table 6 . 

Table 5-. Bcfrccs cf limitation far assign Ing the su liability clan 

0 No limitation, representing the most favorable condition: 

1 Wight limitation; 

t Moderate limitation: 

3 Severe Imitation;; 

4 Very severe Imitation; the soil Is unsuitable for the tend use type or parbcular crop consideration ar 
tue spee ded level of management. 

The degrees of limitation (with respect to crop reotiirementsj of each individual land factors 
ITable 6 ) for the production of crops were assessed. Accordingly degrees of limitation were imposed 
to each lapd/soil factor classes (Table 7j. This was done on a scale of 0 4 and the basis of super! 
judgment from the N.AR.5 scientists and other experts who have wide knowledge and field 
experience cm cultivation of the crops. 

A customized GI5 based tool was developed for preparing Hand utilization table on the basis of 
combined limitation ratings composed of individual lard factor constraints fora particular crop. Then 
the degree of limitations assigned under each land unit is counted and concatenated fas shown in 
Table B column 5]. Afterwards taking all these factors into account, an overall suitability rating for each 
Eanc phase was derived based on the computed limitation ratings using the set of rules as shown In 
Table B. Thrs was accomplished on the basis of zijsveit's soil-crop suitability model which was 
introduced in 1979, revised by Brimmer in 1905 and* Fu<lh*r revised by Hussain et al, in 3005- To 
determine the position, in 3 scale of five, suitability classes and relationship between (and! suitability 
rating and number a^d degree of | mutations presented in TabSe B, 



Table 6, land factor classes, codes and descriptions 



Soil Parameter 


Codes 


Class Ha me 


Land Factor descriptions 


ymd Type- 


101 


Highland 


ho Inundation 




103 


M('di.,pi Highland 


0*90 an 




103 


Medium Lowland 


90 ISO cm 




104 


Lowland 


iaa-30D cm 




105 


Very Lowland 


>30D cm 


Soil Relief 


201 


Level 






202 


5 ir "tly Llndutebrg 






103 


Mainly Undulating 






204 


Und.i ntmg 






205 


SSoppy 
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Sail Parameter 


Codes 


Class Name 


Land ratter descriptions 


Soil Tertun? 


SOI 


Sand 


Sand [>70»k. 5*t C-c3H>%). Oay(<15%] 




202 


Sandy Lcnrr 


Sand |43 05*fi) r 5llt [<50%^ Clay(*2CM) 




503 


Loam 


Sand 1^5256^ 5*1 (>23%). Oay|*2?ft| 




3m 


da 1 / Loam 


5SPO | caOK|>, 5*t (<73*1, 03/120-40%) 




m 


day 


Sand [--SSfc.f, Sdt (rfitWi). Oay{>35W] 


Sail Consistency 


401 


[Moistjl 


it m .. r \'.'. soil is mom- mil c rent Isngle grain 
UrucLure) i.c r Sand! 




402 


Friable iMoistf 


il the so; crushes easily undec gentle to 
moderate pressure. I.e, Sandy Loam/Usara 




m 


f ITT' (Mols^ 


If the soil erirtties under strong pressure- but 
this Is difficult to do between the thumb and 
forffhoger. i i0 , g?y usam/day 


Available 5ui Muti-Lure 


501 


bto 


Leas than one month 




502 


Medium 


One Id iwo months 




503 


high 


Two to three months 




504 


VncyHlgh 


More than throe mg*ntij 


Sail Reaction 


001 


Extreme y Acidic 


pH: <4.5 




602 


SLiurirtly Acidic 


pH: 4. 5-5. 5 




603 


Moderately Acidic 


pH! S.fi-S.S 




604 


Neutral 


pH!6.«-7.3 




60S- 


Moderately Alkaline 


pH; 7. 4-|.4 




6D§ 


Strongly Alfca r'ne 


pH: 3. 5-9.0 




607 


Extreme v Alkaline 


pH: >9.0 


Soil Salinity 


701 


Non Saiiw 


c 2 rtS/m 




70S 


Vflry $iighrty Saline 


2»4dVTn 




703 


Sligtilly Saline 


4-a.dS/m 




TOfl 


Moderately Saline 


S-12 d5/m 




705 


Strongly Saline 


12-15 d5/m 




7M 


Csftremeiy Saline 


>15 dS/m 


Water drainage 


SOI 


Weil Drained 


Water drained IV om sail - ii tartly, but iwr so rapidly. 




502 


Moderately 


Water drainers from soli s*owty, Soy soil 






Well Curalnad 


remains wet for a certain time 




bos 


Imperfectly Drained 


Water drained Ir.jrr soil badly nr slowly. The soil 
afteri refnaim We5 in rainy jaaion dl>e TO rair'all. 




B04 


Poorly Dr.: me: 


The sod remains under water fram IS days tn 
7/8 memths. 




605 


Very Poorly Drained 


The land remains submersed u' aer water for 
more than 3 months and remains wet 
throughout the year 


lAfstnr H^cnssim 


901 


tHtnemafy Early 


by Mid October 




902 


Very Early 


by Mid October 




903 


Ea/ly 


within Mid October to Mid November 




304 


Normal 


within Mid November to Mid December 




90S 


Utl 


within Mid Etecembor to Mid January 




906 


Very Late 


after IV id iajvtory 
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Tabic Degree of IFmFtatiani Imputed far different land Facta n far different Lrpjp 



Sail Pafa meter 


Mb 

E 

■g 

U 


U*l 

3 


C 

i 


s 

£ 




41 

'H 

• 

2 


s 

2! 

D 

Q_ 


1 


7 E 

?} 
1 a 


£ 

2 

S 


Y 

B 

Ml 

3 

£ 


■fe 


1 J 


£ 

u 


! 


1 
— 1 


Land Type 


101 


0 


0 


2 


l 


0 


1 


a 


l 


a 


2 


2 


2 


2 


0 


a 




ICG 


0 


0 


0 


0 


a 


□ 


0 


a 


a 


0 


0 


0 


a 


1 


a 




103 


2 


4 


0 


2 


3 


1 


3 


3 


2 


1 


1 


1 


1 


4 


a 




104 


4 


4 


0 


4 


4 


3 


4 


4 


3 


4 


4 


4 


3 


4 


2 




105- 


4 


4 


a 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


Sell Relief 


201 


0 


0 


0 


a 


0 


0 


0 


a 


a 


0 


0 


0 


a 


0 


a 




202 


I 


1 


i 


i 


] 


1 


1 


i 


l 


1 


1 


1 


i 


1 


T 




203 


3 


3 


3 


3 


3 


3 


2 


3 


3 


3 


3 


3 


3 


3 


3 




204 


3 


3 


3 


2 


2 


3 


3 


4 


2 


2 


2 


2 


2 


2 


2 




205 


4 


4 


4 


i 


4 


4 


2 


4 


4 


4 


4 


0 


A 


4 


4 


Sell Texture 


301 


4 


4 


4 


i 


4 


4 


4 


4 


4 


4 


4 


0 


4 


4 


4 




m 


4 


4 


4 


2 


2 


0 


4 


2 


1 


1 


0 


2 


2 


2 


2 




303 


0 


e 


0 


a 


□ 


a 


2 


a 


a 


□ 


0 


0 


C 


0 


0 




304 


0 


0 


0 


a 


0 


a 


a 


a 


a 


0 


0 


0 


a 


0 


0 




305 


0 


0 


0 


2 


2 


2 


□ 


2 


a 


4 


4 


2 


4 


2 


2 


Soil Conslttency 


401 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 




402 


0 


1 


0 


a 


□ 


□ 


4 


a 


a 


□ 


□ 


0 


a 


0 


0 




403 


0 


0 


0 


l 


1 


1 


a 


i 


a 


1 


1 


1 


i 


1 


1 


Available 5oll 


SOL 


0 


0 


0 


a 


0 


a 


i 


4 


4 


Z 


4 


0 


4 


0 


3 


Moisture 


502 


0 


0 


0 


a 


0 


0 


2 


1 


2 


a 


2 


0 


1 


0 


a 




503 


0 


ft 


0 


a 


0 


a 


4 


a 


a 


i 


0 


0 


a 


0 


a 




504 


0 


o 


0 


a 


0 


a 


4 


D 


a 


4 


0 


0 


a 


0 


i 


Sell Reaction 


601 


3 


4 


4 


A 


4 


4 


0 


4 


A 


4 


4 


4 


4 


4 


4 




£02 


l 


2 


2 


2 


2 


2 


4 


2 


i 


2 


2 


2 


2 


2 


2 




603 


0 


0 


a 


a 


0 


0 


Z 


a 


a 


0 


0 


0 


a 


0 


a 




Li 04 


0 


0 


a 


a 


a 


a 


2 


a 


a 


0 


0 


0 


a 


0 


a 




605 


0 


0 


a 


2 


0 


a 


0 


a 


a 


0 


0 


0 


a 


0 


0 




COG 


2 


2 


2 


4 


2 


2 


a 


2 


2 


2 


2 


2 


2 


2 


2 




60? 


1 


4 


4 


a 


4 


4 


2 


4 


4 


4 


4 


4 


4 


4 


4 


Sail Salinity 


701 


D 


C 


a 


a 


a 


□ 


4 


a 


a 


□ 


0 


0 


0 


0 


0 




702 


1 


1 


2 


a 


2 


1 


0 


l 


3 


1 


1 


0 


1 


1 


2 




703 


2 


2 


3 


i 


4 


2 


3 


2 


D 


3 


2 


1 


4 


2 


1 




704 


3 


2 


3 


2 


4 


4 


4 


4 


a 


4 


1 


2 


4 


3 


3 




705 


3 


2 


4 


2 


4 


4 


4 


4 


0 


4 


3 


2 


4 


3 


3 




706 


4 


3 


4 


3 


4 


4 


4 


4 


a 


4 


4 


4 


4 


4 


4 


Water drainage 


BOl 


4 


3 


4 


a 


□ 


□ 


4 


1 


i 


D 


□ 


0 


C 


0 


a 




SIX' 


2 


2 


l 


a 


Q 


0 


2 


1 


a 


0 


0 


0 


a 


0 


a 




S03 


0 


0 


a 


a 


□ 


□ 


I 


2 


a 


1 


0 


1 


a 


2 


a 




804 


0 


£) 


a 


2 


3 


4 


a 


2 


i 


3 


3 


1 


l 


2 


2 




BD5 


0 


G 


a 


4 


4 


4 


i 


4 


4 


4 


4 


4 


4 


4 


4 


Wafer dwnwion 


001 


0 


0 


a 


a 


0 


0 


4 


a 


a 


a 


D 


0 


a 


0 


a 




902 


0 


0 


a 


a 


0 


0 


a 


a 


a 


0 


0 


0 


a 


0 


a 




003 


0 


0 


a 


a 


0 


a 


a 


a 


a 


0 


0 


0 


2 


2 


a 




904 


0 


(2 


a 


a 


0 


2 


a 


4 


a 


2 


t 


2 


2 


4 


2 




005 


0 


0 


a 


a 


2 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 




905 


4 


4 


a 


4 


4 


4 


4 


4 


A 


4 


4 


4 


4 


4 


4 
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T?blp4- ftelaticn«ihgp bftwnnlinl fiFltabllitY rating and puimlwr ami degree erf limitations 


Com 


Description 


Percent MAT 


iNSumtmr and degree of 


Coma Erode 


Edaphic 






[Maximum 
Attainably YkW| 


limitation 


O-l-Z-3-4 


Suitability 


si 


Very 


SC pf ceril PC 


AllO 


M444 


1 




Sultabta 


more ofiMAT 


0*lfl 1, rest 0 


B-1-Q44 


1 








two lj rest 0 


7-2-044 


1 


S3 


SuitaMe 


60 ip SO pertetil 


Three 1, rest □ 


fr-3444 


2 






of MAT 


Fourl, rest 0 


W44-0 


2 








One % rest® 


B4-i4-o 


2 








One 1,, lwd 1, rest □ 


7-1-144 


2 








One l, two 1 H nest 0 


6-M-0-0 


1 








Two 2, rest 0 


74-244 


2 


S3 


Moderately 


40 to FQ pWtenl 


Five 1, : L'tst 0 


4-5444 


3 




Suitable 


3f Mat 


Si* 1, rfll 0 


34044 


3 








One 2 r three L, rest 0 


5-3-1 -D-d 


3 








One 2 r Foia 1., rest □ 


4-4-144 


3 








Two t„ one 1., rest 0 


*-1-244 


3 








Two 2, Two 4 rest 0 


54-244 


3 








Three 2, rest 0 


*'i>344 


3 








One 3„ rest® 


■644-14 


3 








One 3 r one l r res' 0 


7-14-14 


3 








One 3„ two 1, restO 


*J4-14 


3 








One 3, one 2 r restO 


74-1-L4 


3 








One 3 r Pne 2, one 1„ rest 0 


6-1-1-14 


3 


S4 


M»rH 5n »Jhf 


20 to 40 percent 


Seven l t restO 


2-7-0 -0-0- 


4 




Suitable 


of MAT 


Eight 1, rest D 


144-34 


4 








All 1 


3^030 
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C i! ( Jr ? oie SuitabiUty Analysis 

To carry out the '.ask of agro-climate suitability; similar approach was followed consider ng length of 
kharif growing period, pre-fehanf transition period, thermal aone a-d extreme temperature, the 
relationship between climate su Lability rating and number and degree of limitations is given in Table 



Tabled, Relationship between qlljratu tglt^hlllty rating and number and degree uMIrnlt^Upm. 
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Combined Suitability Analysis 

In the final stage of land suitability assessment the agro cdapoic and agra-ciirnatic suitability maps 
were overlaid to get the overall land suitability maps of different crops. The rules for combining 



these maps to classify and get land suitability maps has been presented in Table IQ. 

Table 10, Relationship between agro-tlimatk, agrcHedapIntc and land suitability classification- 
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Benefit cost ratio 

There are many different crops in the Study areas. Major mops are considered as per scope of the 
study for estimation of economic return. Economic return Is directly Interrelated to production of 
crops., cost of production and msrkti price of crops. There are seme sub-component of cost of crop 
oroc action such as seeds-, fertilizer, msecticides/pesticide, labour, land preparation, etc. Met 
economic return has been calculated by consider rig total production, per unit cost of crop 
arocuctior and sell price of the particular crop, ft was also calculated J or food security and financial 
oerent. All data have been used from Department of Agricultural Extension |UAt| and Bangladesh 
Bureau of Statistics (BBS! 1 . 

Cropping pattern Analysis 

Cropping pattern is the annual sequence and spatial arrangement of crops and fallow grown on a 
gjven landi. for cropping pattern analysis faurteeo important crops for three cropping seasons were 
selected (Figure 13}. Firstly, the agro-edaphlc and agro-climatic suitability of those 14 wops were 
evaluated, hen combined sjitabilty we re determined for each crop. Secondly, all possible cropping 
patterns with suitability rating for ill crops were assessed by considering three cropping seasons. 
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Figure 13, Croppm* pattern suitability analysis 

A cropping pattern database Is created within each of the updated soil units and for the entire 
upazila. The rules for cropping pattern suitability assessment are presented in Table 11. 
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Table 11. Relation between cropping pattern arid degree of limitations 
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Seonomkally suitable cropping pattern 

Economics ly t>esl Suitable cropping pattern was developed by using benclit cost IB/Cl ratio ard 
comNned suitability rahng of individual crop. The benefit cost ratio was estimated considering 
majdmum attainable yseld. Then the benefit cost ^aiio for individual crops was. multiplied by 1, O.S, 
0.6, 0,4 and 0.2 for suitatoHlty rating, of V5, % M5, L5 and *15 respectively, The sum of benefit cost 
ratios for a year was calculated following descending order by updated soli unit. The top score 
obtaining pattern was considered as the economically best suitable cropping pattern. Similarly, Clhe 
second and third top score obtaining patterns were the second and third economically best suitable 
cropping patterns. 

Field validation of outputs of CIS based suitability assessment tools' 

After generating the outputs jmaps and table, graphs) from 515 based woe suitability assessment 
tools [CSAMjt validation of the maps were carried out in ttie fields. Field level consultation meeting 
and focus group discussion were organized to validate the maps including physical visit at the 
farmers plots- 



9. Results end discussions 

This special study was no: a typical agricultural research project. It was basically a Baseline survey 
and a decision support system (software} development assignment. Therefore, development of 
various algorithms, rules for different processes are the primary results and the outputs are the 
secondary results. ~Phe baseline survey was primarily done to understand and document various 
terming, household, socKj-economte aspects of the surveyed upases and eventually use the 
gathered knowledge in deve lopi ng the model. 

BanoHne survey 

Baseline su'voy was cabled out in all the study areas e.g. in Partiotipjr upazila of Dinajpur district, 
Fangatl setter up«i|s ana tShatatl upailte of langail district, Laksham upstila of tomilla district, and 
Mollahat and bag her Para Uoaz la of Bagerhat and Jessore district respectively. The additional five 
upazilas induced in the study namely; Gamgadiai-a Upacila of Ftangpur district, Noe hole Upuci a of 
Mawabganj districts, Nakla UpAzIte of Sherpur district, Jagannathpur Upazlia of SunamganJ district 
and Noakhali Sadarupaiila of Noakhali district were also covered in the survey. 

the Centre for Environmental and Geographic Information Services I'CtGISj mob I tec the field team 
to collect field information from December 2TI13 and continue up to February 2013 (first slotf and 
again during April ZPI4 to May 2014 (second slot]. The field survey team surveyed all the selected 
locations of the study areas. They visited all survey locations, validated the updated land type maps 
and completed a questionnaire survey by interviewing the farmers. Though it was difficult to access 
In all locations yet the field survey teams successfully completed their tasks In the due time. During 
the field surveys, the Field teams had some specialized tasks like updated land type validation, focus 
group disc jss'on ahd questionnaire survey, They a so collected agricultural data from the respective 
L pa ii a Agriculture Officer of the Department of Agricultural Extension |UAt) of the selected 
uspazilas. A separate monitoring team of senior officials from CEGlS, BARG and SRDI visited various 
fields to monitor the baseline survey and validation of land type update {Figure 14], 




Figure 14, Locahon identification using <3 P5 and questionnaire Survey for data collection 



Qi/esfiorrnoire Survey 

Ihe selected field team collected data and Information from farmers through direct interviews. 
Major information on the agricultural features i.c, cropping pattern, crop production, problems and 
satisfaction of the Farmers on the current cropping pattern etc. was collected through the survey 
(figure 13 J. 
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Figure iS. □■jiji^uriFijirL' Survey in the IMd 



For this study, socm-economic data and information were also collected from the farmers through 
direct interview by tho field Survey teum The main information ooKscted were sotifrecofiomic 
characteristics i.e. market for agricultural products, financial activities, labor input for crop 
production, technology input for crop product ion, other Input for crop production, infrastructure 
and others. 

Primary and also secondary data on the current cropping partem, agricultural production demand, 
price, existing facilities of an area for crop processing, storage and transportation, end socio 
economic parameters such as use of formal er Informal credit, Illegal toll collection etc, were 
collected through questionnaire survey and literature review. A too [/questionnaire was developed to 
conduct thc L baseline survey in the selected study upadlns, Prior to the collection of primary data 
from the field, satellite images of the study areas were analyzed to acquire information on present 
land use practices Baseline survey helped in the development of the database of the study areas 
This primary information was used in updating the land type and land use database of the study 
areas 

Using the land type updating procedure developed under this study, land types oF all the selected 
upazilas were updated and delineated on maps. As an example, the existing and updated land types 
of Tangail Sadar upazila is shown in Figure 16. 




FigurelG. Maps showing exisLi rag And upefciled I .ind types in the Tah^ail Sadar u pjji Ij 




Field 



aiidation of the updated land type mops 

After generating the updated land type, field valid at an was carried out during baseline survey by 
comparing the land types on the maps with those in the field by 6ocatin$ the coordinates with G^. 
the accuracy nf the land type 1$ more than 70l£. After preparation of updated land type maps for the 
selected upaii as, those were validated in the field during basel'nes surveys. 

Analysis of bu.wtine survey data 

Land Mappina Unit fLMU) Is an im of land demarcated on a map with specified land characteristics 
and/or Qualities {FAQ, 10/6). Vlap Unit Is defined and mapped by the $od Resource Development 
Institute (ERDI] where it has been demarcated based on physiographic and so'l characteristic of land 
and possibility of land development, From Table 12 It Is observed that Parbiatipur upailla under 
Dtnajpur district has the highest number mapping units which Is 20 and Laksam upazila under 
Com ilia district h-as the lowest number of mapping units which is eight. 



Table tj.. Number of ms p units in each uparila 
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Land use 

The landuse patterns of the study areas varied from place to place. According to the Upazrla 
Nirdeshika of the selected upaillas of the first slot >n general, around 70 to 80% of land! in the study 
areas is used for agriculture. However, in Cnatzil and Paraatipur upas Has, mere then 211% of land is 
used for agricultural purposes. On the other hand, in these two upazilas only 5% of land is user! as 
settlement- in Higher Para upadJa around 8096 of land is used as settlement while in she other three 
upazilas IE to 20% of land is occupied by settlement. The remaining portions of the total land area 
are waterbodies e.g. r rivers, ponds, haors, be-els, etc, In Laksam upazila 0,00796 of land is coveted by 
zhartand. 

In contrast, the R5 PAN, 03 St Landsat 5 TM, [2010k information show that around GO to 7096 of land 
In the study areas is used for agricultural purposes. However,, in Ghataal aru-urd ES396 and Is used for 
agriculture. In Bagher Para, Ghatail and Laksam upazila more than 3096 of land is used as settlement, 
but it IS around 15 to 2096 in Mollhst, P.&r&9llpur arid Tjngail Sodar upatlto, Around 1096 of area in 
Ghatall upazila and 1.4296 land In ParOatipur upazila is covered by forest. Consequently, more than 
1096 of land in Moilanat and around 5% of Sand in Tangail Sadar is covered by others types like weeds 
or sands, me remaining portions of the total land area are occupied by railways, roads, sod water 
bodies e.g., rivers, ponds, haors, heels, etc. 

when the landuse information of upazila Nlrdeshite of the study areas Is compared with satellite 
imagery, it is found that the area of agricultural lard has reduced in all the s x upazilas within the 
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range of 2 to z.0%. But in 433~iataiG uoaula substantial amount of agricultural land has. been reduced 
wh-ch is about 4CJ%. The main causes of such reduction are; around 10% area Is covered by forest. In 
addition, the area of sertSement with homestead garden found from the satellite linages. Increased 
by seven times than the Urpazlla NirUeshika, which Is around 10%. To find out the cause of such an 
increase of the settlement area, the image acquired from (he Google earth wa* ana iy«d j Figure if). 
It is found that with the increase of settlement people used the surrounding hightoryl grp* as 
homestead garden. As a certain portion of Ghatail is high land, a nd the people living in this area used 
the highiand for homestead garden, the total area of settlement has increased remarkably 
Consequently, the extent of agricultural land has decreased. In general;, in all the six upazilas, the 
coverage of the settlement with homestead garden extracted from the satellite images is found to 
increase by b to ic% compared to the Up an a Nirdeshika. Besides, a certain portion of the total area 
Is covered by ra-.lways and roads, which Is found from the satellite Images but is not been considered 
in the Upazila Nirdeshika, maps. Figure 13 show the satellite image (a) arvd landose map {b} of 
Ghatafl upatlla, The satellite images and landuse maps of other epaalias are presented in the 
Appendix Figure* 1-9. 




Figure 17, l mode of settlement In Ghetnii upasiio acquired from Googiie earth 

The land use patterns of the study areas vary from piece to place. According to the Upazlia 
M UesNka of the selected upazilas, In genetaS, around 70 to £□% of land in the study areas Is used 
for agriculture. However, in wachole and Mukiu upstitax, more than !W% of land is used for 
agricultural purposes, on the other hand, in these two upttilai only 4% of land is used as settlement. 
In Jagannathpur Upazila around 3% of land is used as settlement while in the other three upazilas F 
to 6% of land is occupied by settlement. The remaining portions: of the total land area are 
waterbodies eg., rivers, ponds, haors, bee Is. etc. In Noakhali Sadar opaiita £% of land is covered by 
day swamp and /% is forest. 

Oh the other hand, the Undsat S (2013) Land^at tm, (joqt) information show that .around 50 to 
80% of land in the study areas is used for agricultural purposes. However, in Woakhali Sadar around 
SO% land is used for agriculture In Gangachara, Nakla and Noakhali Sadar upazila more than 303£ of 
lane is used as settlement, but it is around 15 to 20% in Nacho^e and Jagannathpur Upazila. Around 
L5K of area irs NoakTiali Sadar upazila is covered by forest. Consequently, more than 9% of land In 
Gangs chara Is covered by other types like weeds or sands. The remaining portions of the total land 
area are covered by railways, roads, and water bodies e.g., rivers, ponds, haors, bees, etc. 

When the landusc information of the Upazila Nirdeshika of the study areas is com oared with 
satellite imagery, it is found that the area of agricultural land has beer reduced n all the five upazi as 
with n the range of 10 to 20%. But in Gangachata and Nakla upazila substantial; amount of 
agricultural land has been reduced which Is about 29% and 27% respectively. The main causes of 
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such reduction are; around 10ft area Is covered by sand or weed. In addition, the area of settlement 
with homestead garden found from the satellite images to increase by seven times than the Upazila 
Nirdeshika wtikh is around 2C%. To find out the cause of such an increase of the settle-nEstt area,, 
the image acquired from the Google earth was also analyzed, it Is found that with the increase of 
settlement area, peonle used the surrounding highland area as homestead garden. Consequently, 
the extent of agricultural land has decreased. Ir general. In all the five Upazilas, the coverage of the 
settlement with homestead garden extracted from the satellite Images Is (bond to Increase by 10 to 
M% compared to the jpaziia Nirdeshlka data. Besides, a certain Dortior of the total area is covered 
by railways and roads, which ri found from the satellite- images but i£ not been considered in the 
Upazlia Nlrdeshuka maps, figure 1 $ shows the satellite image (a|> and landuse map EbJ uf Sangachara 
upazila. 

The comparison of land use pattern of the selected study areas i percentage- between the satellite 
images and Upazila iSi-desnita maps have been presented in Table 1? and 14. 

The comparison of landusse pattern of the selected study areas {hectares) between the satellite 
images and Upazifa Nirdeshlka maps have been presented in Table IS and 16, 
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Cnpping Pe/ttern 

Tho cropp'ng pattern data For the study upazi s as were generated based on fiiddi survey and upaiiEa 
Nirdnshjkrj datj.Th* b'ief doscr pi ion of ehes cropp ng palter* of siudy upa/ilas areBivon below. 

Parbatipur UpaiSta; The net cultivable area in this upazite s about 30.050 ha. The areas of Single, 
double sod triple cropping are about 5%. 76% and of the nCA respectively. The main cropping 
pattern cf this upazila found as Fallow - T Amart - Boro, which covers about G9.1% of the NCA. The 
next dominant cropping patterns are Fallow -T Amah - Rabi crops- Boro or Fallow -7 Aman- Rabi 
crops. The coverage of these cropping pattern is about 19.6% of the NtA. Among the total Rah 
crops,, the area of make, potato-, wheat, mustard,, chilli, spices, vegetables are about 7.7%, 74% r 
1.7%, 13%.. d.4^5, 0.4% and U.3% of the nga respectively, Details of the existing major cropping 
patterns are presented in 1 able 17. 

From the Held survey dsta It has been found that, there Is a slight difference In the cropping pattern 
from that of the existing Upazila Nirdeshika data. According Co the field data the dominant cropping 
pattern is Fallow- T Amin -flora covered 23.2% of the total NCA. WbefeOS the existing cropping 
pattern found from the Upazila Nirdeshika data 1$ Fallow-f Aman-llabi Lroo [figure 20 and Table IB]. 



Table 17. f silting inajftr crapping pattern! pf Farhatipur uparila 



KharffH 


Ktiarif-1 1 


Ratal 


Area ] ho] 


% oF NCA 


Fallow 


TAman 


Katn Crops 


1.9BQ 


6.B 


AjJ'i'o w 


TJIman 


0WP 


20 , 7^5 


W-3 


Fallow 


T ftman 


Kabi Crops-Sono 


3,910 


lB.-D 


Vegetables 


T Arrian 


Ftabi Crops 


930 


3.1 


Jute 


T Arrian 


Rabi Crops 


MO 


2,7 


Vegetables 


Vegetates 


Kabi Crops 


no 


0.4 


Others 






1,535 


3.1 


Total 
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Table lg. Major emppi ng. pattern of Farfaatipur upaiila according to Fieltf S.urvcy r 1013 ft Upazilj NirdcihiUi r 1996 



Field DsU r 2013 




Up-jiita Nirdushika data. 


ISM 


Area 


%of 


Kliarif-I 


Kharif-ll 


Rabl 


Khirifl 


Khartf-ll 


Rflbl 


(ha) 


NCA 


Fallow 


T Arrian 


Boro 


TAns/ 

Vegetable 


T Arran 


Rabi Crop 


G34 


1,7 


Wnn' 


F Amun 


florp 


fiplIOLV 


TAmon 


Rabi Crpp 


S 744 


23.2 


Fallow 


T A Tin r 


Boro 


fallow 


T Aiman 


Boro 


965 


2.6 


hallow 


TAman 


Boro 


feed bed 


Fallow 


Rabi Crop 


5140 


13,6 


hallow 


T Amar» 


Boro 


1 A® 


T Aman 


ftabr Crop 


165 


0.4 


Fallow 


T Aman 


Boro <HW] 


falaow 


T Arman 


Boro 


5141 


13.6 


Fallow 


T Aman 


Bora (HW) 


a Aus/ licte 


Fallow 


Rabi Crop 


156 


0.4 


Fallow 


1 Aman, 


Bom (Local)/ 
Boro(HW) 


Fallow 


T Amflfl 


r.dbi Crop 


1316 


3.5 


Fallow 


T Amen 


BorajLoal)/ 
Boro (HW)/ 
H.dDi Crop 


I AuS 


T Arman 


Fallow 


2 5 SO 


6.9 


hallow 


'Am am [Local)/ 


Boro (HW) 


Summer 


Fallow 


Kabi Crop 


439 


1.2 




Vegeuble 




Vegetatfe 










Fallow 


Am an [HW} 


Boro (ItKal)/ 
Vegetable 


Fallow 


T Arman 


Boro 


446 


1.2 


Fallow 


Am »n [HWf 


Bora (local) 


fallow 


T Arnnu 


Boro 


13W 


3.6 


Not 

AvaalaSSe 


Not Available 


Not Avnilnbte 


fallow 


T Arran 


Boro 


4314 


112 


Not 

Available 


Not Available 


Not Avn ilable 


fallow 


T Arnnn 


Rabi Crop 


4099 


10.9 


vegetable 


Rjl-.' Crop 


Bui u (Local) 


Fallow 


T Aman 


Rabl Crop 


339 


0.9 


Vegetable 


At™ [HW[ 


RafciCrnp 


Aus/ Jute 


Fallow 


Rabi Crop 


135? 


3-6 


VeEetaWe 


Am 3 m [Local] 


Boro (local) 


T Aw 


T Aman 


Rabi Crop 


63R 


L7 


Total 












3775? 


100 



Scarca-: fimfd Su.'vny, ZQ13& tyrants V/nAishiKs, ?3BB 



Ghatail LJpazila : The net cu tivaste area of this upaiila is about 3-3,1 SC ha where double cropped 
areai Is dominant. Abtrol 1EK- of the- net cultivable area is covered by the single croppma, Al>oot saw 
of the NCA is occupied by double cropped and the rema ning 14% is covered by triple cropped lands. 
A number of {topping patterns is being practiced by the farmers of this upaiila on different land 
types. The maximum area b covered by the Fallow - T Aman-eoro cropping pattern that covers 
about 5-9K- of tfie toCA. The second highest cove'age is by perennial oops, which covers ahout 12% 
of the NCA Amcmg the note) perennial crops, bunuou, pineapple, ginger and turmeric cover about 
lbUO ha, 1 JUG ha, LbO ha and 4bU ha respectively. Details of the existing major croppng patterns are 
presented in Table 19. 

the do ml." ant cropping pattern of Shatail upazila is Turmeric- Pineapple- Boro {HW] according to 
the field survey data while it is Pineapple-Pineapple- Pineapple as stated by Upazila Nlrdesh ka, The 
area covered by this pattern Is about 25, 3W of the total nca figure 21 ar«l Table 2D), 
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TabJe IB. BtlsUhg, major cropping patterns of Ghaiall upailta according to DAE 



Kharff-I 


Khartf-ll 


P.-abl 


Area (ha) 


% Of NCA 


Pertnrtiil CrOpi 


Perennial Cmph 


Perennial CfOpi 


1JBOO 


U.g 


Fallow 


Vegetable* 


V8#ttable* 


950 


3.2 


Filip w 


T Aman 


Rabi Crops Rpm 


1,170 


3.9 


fallow 


TAmcrn 


Boro 


17, mo 


99,0 


ms 


T Aman 


Rabi Crops/Fallcw 


l r 670 


5.5 


t 'i.ridii 


; J Arr'idi! 


Bom 


1,850 


5.1 


FjIIuw 


Fallow 


Bom 


sso 


LB 


ether's 






2.580 


£.5 


Total 






30,150 


mm, a 



iiUKj#.' DM, GnaiLiV L'^iv.Vu. 3 lUJ 



Table 20, ivi^jor cropping patterns pf Ghatail upaxl la according to Field Survey, nil & tlpaxlla Hirdestiiha, 1985 



Field Survey data, 2013 




Upailla Nlrdes-hlka, 13S5 




Area 


% Of 


Kl-urir 1 


Ntwtf-I! 


Rabi 


Kha.riFI 


KFiarif-SI 


Rabi 


{M 


MCA 


Fallow 


Amar 


F i Vj/ 


Bwo (HW] 


1 mber 


timber 


T«nber 


18/fc 


4.5 




Amac 


Lbta.1) 














[allow 


Amar 


fKTV) 


BdfO 


Fallow 


1 A nan 
(HW) 

T Amah 

(HW) 

Fallow 


Boro |HYV) 


lBfll 


4.5 


T Aus 


f Ama - 


BOM (HW) 


Fallow 


Bom-mw) 


:e.3j 


9.3 


Fallow 


Amur [HYV) 


Bofo (HW) 


Fallow 


Bnrp{HYV) 


715 


1.7 


Fallow 


Arran [HW) 


Bora (HW) 


Fallow 


T Aman 

(HW) 

Fallow 


Bora {HYV) 


2W8 


87 


Fallow 


fl Aman. 


Boro (HW) 


Fallow 


Bora | FfWJ 


658 


L6 


Fallow 


T Amam 


BOM (HW) 


Fallow 


Bora |HYV) 


320 


0.B 


Fallow 


T Ama,fi 


Bom (HW) 


Fallow 


T Aman 


BorcH hlYV)/ 


2153 


5.2 










(HW) 


Hu^rrilTOfl-71 




Fallow 


T Amir* 


Boro (HW)/ 
bc'oflocei/ 


Fallow 


T Arun 
(HW) 

T Annap 


Boro. |HYV) 


391 


0.B 


Hot 


Hot Arailahlo 


Not Avn InWr 


Fallow 


iOFo{WYV) 


2745 


8,6 


Available 










(HW| 






Hot 


Hot Available 


Not Available 


Fallow 


Fallow 


BortHtfYV) 


2456 


5.9 


Agitable 


















hot 


Hot Available 


Not Available 


Fallow 


T Anan 


Bora) HYV)/ 


1270 


Id 


Available 










(HW ] 


Mustard 






Hot 


Hot Available 


No: Ava la ole 


B AuS. 


I Anan 


Ra z- Crap 


1017 


2.4 
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(local)/ 

Hite 


(HW) 
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Boro. [HYV) 


T Aman 
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2« 
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Available 










(HW) 


{Torl-7) 
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T Anan 
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8.4 
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(HW) 
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Bora |FFYV) 


2*72 


8.9 
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rcrtwierfif 


Fmrcrpple 


flora [HW) 


PiFMrpftfr 


Prind apple 


F/petrpy&le 


105BS 


25.1 


Turmeric 


f Aman 


BWOlHTV) 


B Avtf lute 
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Rno' Cnqp 


1610 


3.0 
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T Aman 


Boro (HW)/ 


B A us 
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Rafe* Crap 


■B50 


2,0 
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I Localf 










Total 














41893 
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&aunzt: Fmtd Survey; MtI &. UpazAn ^ftTkrshiiK], 3985 
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Figure 21. Cropping patterns- of GhaEail upaiila according to Field Survey -El Upaiila Nirdcahika 




Tangall SadAr UpSflla: The net cultivable area of this Mpa?|ta Is el»ut 20,4$$ he. Single, double and 
triple cropped patterns are practiced in about 16%, 55% and 30% of the NCA respectively. The main 
crapping pattern is Fallow- Fallow-Fabi orops-Bero which occupies about 30,134 of the nca, the 
other major crapping patterns are Fellow-fa llow-BerG, Fallow-T Aman-ftabi crops-flora, fallow-T 
Aman-Bara and Jute-T Aman-Sono, which cover about 12.4%, 11.6%, 11.2% and 11,6% of the NCA 
respectively. The area of ftahi crop*, such as mustard, pulses, potato, spices, vegetables, wheat, 
sweet potato and maize are about 21.6%., 2D .3%, 3.4%, 2.2%, 9.4%, 4.S%, 1.6% and O.iK of the NCA 
respEctivefy, Very I rnited area is covered with single perennial crops like banana (ISd ha), papaya 
(45 ha], sugarcane (4D0 ha), ginger (GO ha} and turmeric (45 ha}, Details of the easting major 
cropping patterns are prese nted in Table 21. 



Table ZL Eiuitirg major cropping patterns of Tanfiail 5adar up azila 



KturiM 


KlwlMl 


Ratal 


Area (ha} 


H Of NCA 


Perennial Craps 


Perennial Crops 


Perennial Crops 


700 


3.4 


Jute 


T Ansari 


Ratai Crops 


1,130 


5.5 


Fallow 


T Arman 


Sabi Crops -Bo to 


2470 


11.6 


Fallow 


T Arman 


Burn 


2,290 


11.3 


Jute 


Fallow 


Rnhi Crop* 


2470 


114 


Sflsame/Jutp/vpB!ptnhles/F3!l|nw 


Vugetabtaf/F allow 


Rabi Crops 


1,845 


9,2 


h Aus 


B Aman 


Ratal Crops-Bara 


1445 


6.L 


0 Aus 


BAman 


Boro 


1433 


9.9 


folio W 


FoUuw 


fluty Crops-torts 


4.105 


20.1 


Fa Raw 


Fallow 


Boro 


2435 


12.4 


Total 






20,4*5 


100.0 



Soa'ca: Da£, TanpaV Sador Upuz'.'s, Kit? 



The field survey data reveal that, there is some difference in the cropping pattern from the enisling 
Upazila IVirdesh ku. According to the field data the dominant cropping pattern is Jute- T Aman 
Boro (HYV) has covered 23.3% of the total NCA. Whereas the eidsting cropping pattern found from, 
the U paiila Nirdeshika is b Aus-t Amao-Rabi Crop (Figure 22 and Table 22] 
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Table 22. Major Cropping patterns of Tanga ll Sadair uparila. according to Flehf Suinrey, 2013 lUpaiita 
Nirdeshika, L992 



FlcW jyrvey M), 2011 




Upailb lllrdexhlkj, 1991 




Area 


%tA NCA 


KharlfH 


Khar If-ll 


■tab) 


Kharll-I 


Klurlf-ll 


Rabi 


(haj 




Ays (Hrv) 


fallow 


Mustard 


Fallow 


faKow 


fcoro 

■|HW> 


?»1 


11.3 


T Aws 


TAman 


0^o (HVV) 


T Aos 


Vegetable 


born 

jHYVh 


m 


2.3 


fallow 


Seed Ei d 


Bvtd (HW) 


Auii/Jut* 


=u ow 


ftapi 

Crop 


uo 


i.O 


Fallow 


T Art'iart 


BtWdfH/V) 


Aus/Jule 


" d low 


Rabi 

Crop 


2322 


10.1 


fallow 


T AmaA 


BOJO (HYV) 


Falsow 


Fa low 


Boro 

IHYVh 


96 


QA 


hallow 


1 Aman 


Bof-olHVVI' 


T AuS 


FaKow 


Boro 

IHYVf 


62S 


2.7 


fallow 


T Ama** 


Boto(HW>/ 

Mustard 


Aus/Jube 


Fafcw 


Kabi 

Crop 


190 


o.a 


fallow 




BwvIHYV)/ 

Mustard 


Ays/Jufe 


faBow 


ftab« 

Crop 


95* 


AS 


Fallow 


Fallow 


Boro | Local'!/ 
MuUnrri/ Fuller 


Aju 5 /Jute 


Fallow 


Rabi 

Crop 


m2? 


s.s 


Fallow 


M letaid 


Boro (HTV'J 


Aus/Jute 


f Aman 


Rabi 

Crop 


353 


1.5 


Fallow 


ATan(HWl 


Boro (NVV) 


Fallow 


T Aman 


9oro 

(HYVJ 


746 


2.2 


Jute 


Fallow 


Boro (HYV)/Pulse 


Ays/Jyte 


Fallow 


Babi 

Crop 


588 


2.6 


j'fjfr 


T Amon 


0nro fHYV) 


fl Ass 


T Amnn 


ffodi r 
Crop 


Mffl 


23.8 


Julc/Aui 


T Anon 


Boro 1HYV} 


Aus/Jute 


Fallow 


Rnbi 

Crop 


119 3 


6.1 


Not 

Available 


Not 

Ava ila We 


Nor Available 


Fallow 


Fallow 


BurO 

(HW> 


544 


2.4 


not 

Available 


Not 

Available 


Not Available 


Fallow 


T A mao 


Boro 

(HWJ 


599 


2.6 


Sugarcane 

Total 


Sugarcane 


Vegetable 


Aus/Jute 


Fa! tow 


Rabi 

Crop 


3?7A 

J30I6 


16/1 

100 



Sourco: FtM Survey ,Z 3 ri£ 'Vireft.sbr.a -1352 
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Figure 22. Ci Dppi n j patterns dF T ;i n.g: - il S;:ri;i! upazala neeDrding to Fieht Survey A iipiuil;: Ni rdcr.bikj zinln 



Laksam Upazila in Laksam up-id a, the net cultivable area is abojt 11,310 ha, where triple cropping 
pattern If dominant- Singly cKh^ble and triple cropping ?ro preclieed In this upazils are abdMt 3%, 
36W and 5S% of the NCA respectively. More than three traps in a year cover only about 1% of the 
NCA (Table 23), 



Tahfe 13. Emitting major cruppi -j; p-arterra of Laksam upailla. according to DAE 



Kharlf-I 


Kharlf-I 1! 
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Area (ha] 


% Of NCA 


B Aman 


Fn*ow 


Bon? 


989 


8,93 


Fallow 


Fallow 


Boro 


528 


6,43 


Ohaircbo 


Fa tow 


Bono 


529 


0.44 


Vegetable 


T Aman 


Bore 


ldi-d 


9,17 


r^dii 


T Aman 


Boro 


1876 


17.04 


Fallow 


1 Aman 


Boro 


1455 


0.22 


TA-jS 


? Aman 


Rata Crops 


351 
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According to the field Mirvey dataj there is a difference in the cropping pattern from the existing 
Upaiila Mlrdeshika. According ro the field data the demalnam eroppina pattern Is Fatlcw-T Am&n 
-Boro (HYV) which covers about 41.6% of the total NCA. Whereas the existing cropping 
pattern found from the Upazila Nirdeshika H B Aus-B Aman-FaFlow [Figure 23 & Table 24). 



Tabta 24. Major cropping pattern* nf Lafcsn m upailla according to FWd Survey* 2013, » Upazlb Nlrdcshlks 19B5 
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Figure 33. Crapping psttems nf Lsksnrwi u pnzll n riirnnrd ■>£ t» Field iurvry & Upnails UlndeshiScn tfnta 







Mollahal Upazlla: the net cultivable area af this uaazila Is about 12,130 ha. S ng e. dcuble aitd triple 
cropping patterns are practiced in this upazila which are about 38?*, 45% and 16% of the NCA 
respectively. The main cropping pattern Is Fallow - Fellow - Boro which covers about 31.7% of the 
MCA. The ether prominent cropping patterns are Broadcast Aus Fallow - Bono, B Aus B Aman 
Beroj Fallow - T Aman-ftabi crops and Jute -T Aman - Rabi crops which cover about 22,1% 11.5%. 
B-B% ante 5,2% of the pjca respectively. Among the Raw crops, the percentage of coverage of pulses, 
vegetables, mustard, spices and wheat is about 10%, 7%, 6%, 1% and 1% of the MCA respectively. 
Details of the existing main' cropping patterns are presented in Table 25. 



Table 25. Existing major cropping patterns of Mollahat up j ilia 
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From the field survey data it is Pound that, there is a slight difference in the cropping pattern from 
the existing ypa;|la Nirdeshto, According to the field data the dominant cropping pattern is Falkiw- 
Faltow - Boro (HW) which covers A&.SW of the total NCA. Whereas the major existing cropping 
pattern found fro*d the UpaiHa Nirdeshifca is Fallow - S Aman - Fallow j Figure 24 and Table zs), 
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Table 2 b Major croppi^ patterns dF MolFahaT upazlta ittbrrilng *6 Field Survey. 2011 & Upuzllu, Nlrdediliui, 1399 



Field Survey Data, 2013 
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Fi^un; li. Cropping pattern! bJ MellahaT Upazila according Lb Field iurvBf A II pailla Hirde^hika 





&o£h«r para Upulla: According to the information of DAS, In Bagher Para upuilo, the net cultivable 
area Is about 10.320 ha. Uouble and -np e cropped areas are sl-nst equally dominant in this upazila. 
The maximum area is covered by Fallow T Annan Rati Crops/ Boro pattern that covers about 
50.1,% pf the mCa, The second highest cropping pattern Is Vegetable - t Aman -Rabl Crops/ Boro, 
which covers about £9.6% of the MCA. Details of the existing major cropping patterns ate presentee 
in Table27. 



Table 37, £jiitint majcii 1 cropping, pa Henna of Bather Para eiU according to DAE 
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from the held survey data: it was found that, there ls a slight change In the crapping pattern from the 
enisling Upazila Nirdeshka. According to the field data the dominant cropping pattern is Fallow -■ 
T Aman - Boro (myv) that covered of the total MCA. whereas the existing croppma 

pattern found from the Upazila Mlrdesh ka Is Fallow - T Aman - Boro |HW) (figure 25 and Table 2£f. 

Tabid J9 r Major cropping pattern* of Baghcr Ppra upaiiln acwndlng to fluid Survry, 20H MJt»dl 
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figure 2 5. Cmppi ng patterns of Basher Pari uparila according Lei field Survey £ LipajiPa frirdci.hika 



General information about the Respondeat Formers 

A semi-structured survey Is conducted among 255+65=320 farmer respondents from ell the 
selected jsaz las. The generaS inform ation collected through the questionnaire survey Included the 
pattern of household Size, area of crop land., season wise Crop yiefd, cost of crop production etc. 
described in the baseline section under snethodo !ogy. A major part of the questionnaire survey was 
collection Of SOCiO-eCOnOrniC data Oufing the Survey, farmers wore interviewed to document their 
responses In socm-economlc aspects. 

Potterfl of Wonwlioltf Sfie iwrrf Arcs of Croptondr It >s observed that i| Figure 26) more than WW ol 
the Farmers have a household with 4 to 6 members and only °t% have 1 to 1 members. The survey 
presented that [Figure 27) 7A% of the farmers have croplands between 0.02 to 1:01 hectares and 
only f>% have move than 3.Q5 hectares, More than 17% of the farmers obtained above 3.C metric ton 
of crop yield in the Kharif-1 season, whereas 45% of the farmers ohtained the same yield in the 
Khadf-2 season. A huge proportion, around E8% of the respondents, pets above 3,0 metric tons of 
crap yield per hectare in the Rabi season. 





Fiflurn 26. Pattern *rf hpuMilnj|d tire of farmer! |nc. 
of membersl 



Figure 37- Area of cropland [hEr^aie) ofthn 
farmers 



Product demand ond product price: The survey found that 0-3% of farmers reported that the 
product demand was very high to high. Conversely, more than 62% of Farmers sai d that the product 
pnee was. low ta very low (Figure 28f. 

Farmers generally use both formal and informal credit for crop production purposes However, 
about 56% and 39*% of the farmers responded that they do not u?,e formal or informal credit 
respectively. 

Cost of crop prorfufffoflr Besides biophysical conditions, the cost of crop production is undoubtedly 
important for crop suitability assessment. From Figure 29, It is noted that about 95% of the farmers 
responded that the cost of production was high to very high. Only 4% of farmers reported that the 
cost of production was fair to low. Because of high production cost and lower price of their 
products, the farmers were Found reluctant to produce more. In many cases ihey were either 
reducing the coverage or switching to other crops especially in case of boro paddy cultivation. 



Product demand and product price 
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Figure Zfi. Product demand and product pries 




figure- 25. Respondents' View an Cast otLmp Production 



AvoHabllHy of labourer: Availability of agricultural labourer is vary important especially at the time 
of land preparation and sowi ng/tra ns ala mng and harvesting seasons. The following, figure 30 
depicts the state on the availability of labourer. Around 52 tO &5% respondents have said that 
wo liability of labourers are high to very highly during the both sowing and harvest period. On the 
other nand, around 10-12% respondents have said that labourers are available in a range of low to 
very low. 

Cost pjf hlrmc? labourer: The cost of labourer hiring is as an important factor in the cost of crop 
production. Figure 31 shows the Information on the cost of labourer hiring. More than 60% farmers 
responded that cost of hiring labourers are high to very high during both the sowing and harvest 



reasons, C-Onvefiefy. wily 3 % farmers have sa^d that labmar cost i$ in a range of tow tfl very tow. 
About 32 % farmers thought that femala labourer's cost is low ta very tow. Around lti% farmers sad 
that female labourer's cost is high to very high. Around 4 S% farmers said that female labourers are 
not avoilobte, 
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■ Cost of labourers during sowing ti me 
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Figure >i . Cost of hiring labourer 



Use of Capital intensive technology ■ It is Imports nt for the crop production to the use of capital 
intensive technology. In F'gure 32 the Information op use of capital intensive technology has been 
given. About 71% responded that use of capital intensive technology Is high to very high, 
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AvaibhUltv of fertHher, electricity and water for Irrigation: Availability of fertillier, electricity and 
water for irrigation are three major factors which influences the crop production, As Bangladesh is a 
developing country the farmers often face the scarcity of fertilizer and electricity which has adverse 
impacts on crop production- In addition, Irrigation water also becomes inadequate due to many 
different factors. Therefore., the farmers were asked about the availability of fertilizer, electricity and 
water for Irrigation to understand the current scenario, According to the responses of the farmers, 
the availability of fertilizer and electricity is represented in Figure 33. According to this figure, around 
75% of the farmers thought that fertilizer availability was gcoQ to excellent. In addition, 9% of the 
farmers considered that fertilizer availability was fair. Approximately 75% of farmers reported that 
the availability of electricity was good to excellent and 15% of them thought that it was moderate. 

On the other hand, 47% of the respondents reported that availability ef water is in the range of good 
to excellent, whEreas 32% of them said it was moderately available. However, 19% of the farmers 
Claimed that availability Of water is very poor to poor. Eh short, it can be said from the analysis that 
among these three factors electricity is most scarce and fertilizer Is least scarce- 

Cost vf fcrtiliitr & pesticides; The cost of pesticides and fertilize* controls the cost of production, 
From the Figure 34 it can be seen that only 33% of farmers thought that the cost of pesticides was 
fair. Conversely, around 62% of farmers said that the cost was In a range of high to very high. On the 
other hand, a considerable portion (79%) of the farmers said that the cost of fertilizer was higjs to 
very hugh, while only 17% of them said that the cost of fertilizer was fair. Only 1% of the respondent 
farmers reported the cost of fertilize* as itrw. 
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Figure 33. Availability of frsftillttsrt aui ESuctrldty 
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Figure 3J. CiMlof FcrtJllicn and Pntlddfcl 



Transport cost: Transport cost always affects the cost of wop production, The Information on the 
transport cast both field la home and home Id market have been prav'ded in the Figure 35. Around 
2 3 io 36% farmers have replied that transport toil Is high to very high (Vom Iwld to home and home 
to market respective^. Moreover, only 11 to 15% farmers have responded that transport cost {both 
field to hom e a nd frame to marketf Is few to very low. A substantia I number of farmers (3B9&I' did eat 
answer the question. 
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Figure 35. Transportation cost 

Updated: land type validation 

Due to the lack of good road network., it was difficult to access all the selected spots for validation of 
the updated land type within the stipulated time, Nevertheless, lo spite of several problems, the 
field team v sited mast of Che spots and val dated the updated land type of the upaiila maps. 

G round tnuthing of the updated land type maps of different upaiilas were found to be valid almost In 
all cases. Out of the 320 selected survey locations, there were a few deviations between the mapped 
and the real field si nations During validation it was found that the land types of mast of the survey 
locations matched with the updated map produced by the software- However, same minor 
deviations were observed ir few places. 

Preparation of baseline report 

After completion of the survey, a baseline rep-o't was prepared with a detail data, aralys s. The 
report covered detail description of the study areas, methodology of the survey, finding and outputs 
and sunrey database. Maps, charts, tables and field photos were also ncorporatec in the report. 
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Skating the baseline report through workshop 

A workshop on baseline survey report and draft version crop suitability assessment software was 
arranged on 21'" September 2QL3 at tMQ at the SASC conference room- in Dhaka. Dr. Wais Kafair, 
Executive Chairman, BARG was present ss Chief Guest white Engr, Md Waii Lfeh, Executive Director 
of CeGiS was present as Special Guest In this workshop- The workshop was presided over by Md, 
Abeed Hossain Chuwdhury, Director, Computer & GIS Unit, &AR-C where the officials from BARC and 
different organiiations were present Mr. Motaleb Hossain Sarfcer, Director, Ecology Division, CIG’S 
made a presentation of the baseline report and summarized the different development activities of 
GIS bated Application Software. Mr. Shak.il of CEGI5 made a demonstration of the software for more 
than half an hour where he elaborated on different components, functionality and application of the 
software, the participants were then invited to make remarks on the software and to provide 
suggestions for improvement. Finally, it was decided that the valuable and acceptable 
recommendations- from the workshop w«H be Incorporated in (he final version of the software- 



Land Suitability Assessment: for Major Cropping Pattern 

Land use/crop suitability was determined through multi- factor analysis of different aspects of 
lond/sell, climate And economic factors. The agro-edaphic and agro-climate suitability was 
determined separately based on the soiD/land factors and climatic factors. Afterwards, land 
suitability for different crops was done through overlaying of agro cdaphic and agro-climatic 
suitability layers. 

Thus crop suitability assessment framework was designed considering edaphit, agro-climate and 
economic parameters. This was done in con 5 citation with the experts of the project and relevant 
officials cf BARC. Based on suite billy assessment framework, a desktop based suitability assessment 
tool has been developed using ArcGli, Visual Basic (VB) and MS Access database. After designing 
the framework an user-frier dify cropland use suitability assessment model (C5AM) software was 
developed undor GIS environment. 



During the surtab.lity assessment process suitability classification was considered that is described 
below: 



Suitability classification: The suitability ! f- d 3 ph icMgre-c li ~ atic J assessment brings together all the 
bio physical constraints and limitations likely to affect Crops performance. The assessment, takes 
account of all the inventoried attributes of the land (climate. Inundation, soil, land form, etc.|i 
relevant to Idle crap under consideration. To assess the land suitability, it is necessary to relate 
limitations to yields that may be anticipated if there are no further constraints for production from 
Other factors-. The maximum attainable yields for the five su liability classes are: 



Very suitable (51) 
Suitable (52) 

Moderately suitable (S3) 
Marginally suitable ($4) 
Kot suitable (N5j 



BChior more of maximum attainable yield (MAT) 
GO to sra at MAT 
40 to 60% of MAT 
20 to 40% of MAT 
Less than 20% of MAT 
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Development of Customized Crop Suitability Assessment Model 
Overview of Tool 

Considering the study 's quire "-erts the GlS based CSAIV tool was d eve! d Dec = s a dynamic and user- 
friendly system under M5 Windows operating system platform, The tool has been developed for 
auto " , atc land type updating, assessment of crop suitability by using lend factor limitation' index, 
agro-climstlc factors, benefit cost ratio and suitable cropping pattern- During the process of tool 
development, Visual Basic 6.0, .Nit 2.0 have been used for developing the Graphical User Interface 
(GUP). Python script was used for backend geo processing, Personal pcodataoase was used for 
storing Gi$ files with associated attributes and MS Access for backend database. This tool was 
developed as a extension of ArcGtS 10.0. It is a type of extension that is automatically loaded and 
which is available- in the customized toolbar menu in ArcMap document window. It is not dependent 
on any other extensions. The tool has a number of modules and sub-modules. DescrlpHons of the 
modules are as follows: 




Figure 56 - CJAM Tgpl fri th«r Cotfpmrxcd tp<ilb^rdM*!ig 

System ftetftrj'remenf.’ The minimum system requirement includes supported platforms, hardware 
specification and pre-reau-iSites of the software tools and technology is given in Table 29 . 



Table 29. System Requirement 



Item 


Description 


Soft Wore 




Operating iystemi 


Microsoft Windows 7 P role?* ip real Edctjpn or tifghpr IJ2/64 tut) 


GlS Tool 


ArcGIS 10.0 (B j Id 2‘-V\) 


database (ftaeA-end Tools) 


MS Access 2007 or holier (12 bit) 


Appl nation framework 


MET framrwprk 2.0 


Hardware 


PfO £££&»- 


Gore 2 Duo or H £her 


RAM 


a GB pr Mighfl-r 


free Space (hard bisk) 


10 Gb (Ordv Rk 6 upazlla) 
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Icmd type updating module: Trie land type updating module was developed based on Elevatipn 
p&int and Mil unit mao. The elevation data has been used to differentiate the lend types within the 
map .in it hour da ry. The module is used for generating a dynamic land type updated boundary using 
wmE predefined process, techniques and percentage of land types with n a map unit boundary 
provided by Upafila Nirde-shika, This module was developed using, visual Basic, Asp h?et(C#), pyt ho n 
and A-cUli Desktop. The core development technique includes the spot ie ght value and sod unit 
map as an inputs. Therefore, elevate n break points of each land type within a mapping unit are 
emulated considering elevation of unit and area percontsae values under different land type « 
per Upazila Nirdeshika. Then, the new land type was defined by using elevation breax points. 
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figure 17, Editing land type of Tangail Sadar upazHa 30. Updated hndtype ai T^.ll sadar upulli 



Soil and climate Information updating module: The soli and climate inform attem updating module 
estadlishes linkage among the updated land types and soil information. The following are the soil 
parameters; land type,, relief, water recession,, drainage, soli texture, soil consistency available 
mcMEture hold ng capacity, soil reaction and soil sal nity. In case of climate information, the following 
are the parameters; Pra-kharif transition period, Kbarif growing period, Raoi growing period and 
Extreme summer tempetfatuxe «n«, The module has dynamic facility to link se*il and climate 
parameters with updated land type shape file ■! Arctic spatial datafile]. 
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figure 39. Sell information update of tangall Sadar upanla 



Soil Map 

This module was developed by combining different soil parameters. It lias a user friendly interface to 
create maps of different soil parameters, 5oll mapping is displayed in ArcOiS document window by 
selecting soil parameter and upaiila and produce bfoamatic maps. 




figure- 40. Dr.;inugn map o-f Upllaih^l upaiila 



Figure 41. ScmI lecture df Mollahit upa ate. 
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Climate Map 

This module was cevelcpcd based on fallowing agro-di""Etic parameters: lihariF Growing Period, 
Pra-khanf transition period. Then"! a I cones, Extreme summer Temperature iones. This tool has 
facility to display maps of agra-dlmatic parameters for the selected ypaz I.j. 




SuTtibUlty 

Edophic Crop Suitability 

&ased on (ho major physical properties of land end soli l,e., tend type, relief., water recession, 
drainage, soil texture, soil consistency available moisture holding capacity, soil -reaction and soli 
salinity the E dap hie suitability module was developed. This module is capable of automatically 
generating crop saedfic suitability by considering the degree cf physical factors limitations for the 
crop. The Microsoft. Access database is used in backend to establish linkage between crop list, 
physical factors limitation, s«k: of fiye suitability classes and attribute of the updated land type 
polygons. The module can link crap suitability class with updated land type shape file. Thematic crop 
Suitability mapping can be displayed in A'C-GIS document window by selecting the crop and upatila. 
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Figure 43, Etiaphle suitability of Aman rite 



Agro Climatic Crop Suitability 



Tlhis module is responsible for generating agro-climatic crop suitability by considering degree of 
climatic factors <im italic ns, such as length of kharf growing pc rod, pfe-tuharlf transition period,, 
thermal lone and extreme temperature limitations of each crop. Similar approach was followed for 
this module as -used for edaphk crop suitability. 




Figure 44. Climatic sultabilhyof flus rice 
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Combined Crop Suitability 



This module performs combined suitability analysis of specific crop based on agra-edaphic and agrc- 
climatic parameters, This tool considers limitation factors of both land and climatic parameters. Land 
factors are more l mittns than the agra-ciimatie factors, Asro-cUmati-cslIy, most parts of BJnfiiadesh 
fall under suitable to moderately suitable categories for the selected crops. It has facility to generate 
suitability maps by selteHng crop aod upaiila. Maps can be produced for delineating potentially 
suntable areas for IS different crops. 




Figure 45. Edaphk suitability □! Aman crcp 



Benefit Cost Ratio Module 



The module was developed to analyse economic return of major cro$s- This module consider 
production of crops, cost of production and market price of crops tc calculate net eccnomic return. 
The Microsoft Access -database is used to establish linkage between crop list, market price, iota 
production and pee unit production cost- The tool «n calculate benefit cwt redo for the selected 
crop In two different options i.e,, benefit cost ratio including ail cost and benefit cost ratio on the 
basis of only cash cost. 



Cropping Pattern Analysis Module 



The module performs analysis for combining suitable crops that can be grown in a crapping year. An 
application named "Cropping Pattern viewer" was created to provide a GiS-based interface to this 
database. It enables the user to raw the spatial distribution of each cropping pattern with its 
suitability status within a updated soil units or for the entire area of upaiila j Figure -46—43(1. 

The Microsoft Access database was used for generating all possible cropping pattern in a mapping 
unit and to assess suitability of each cropping pattern based selected criteria. Thematic crapping 
pattern map « n be displayed In Arc^lS document window by selecting uoar la . 
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Figure 46 . Spstfal cjictrlbtitipti: of specie -crapping pattern wfth fuFtotlllhy rtatM* pf Molluhat i|pa*|l? 

An application named ,,F icofiOffl,|ca||y Beat Suitable Cropping Viewer" W3S developed (o 

provide a GiL-basec interface that el ows the user to view the spatial distribution of economically 
best suitable cropping patterns by updated soil units Or for the entire upaz'lu 
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Figure 47 . Bcunomical ly best suitable' crapping pattern gf Garaii upazila in Tanjjail district 



Economically best suitable cropping pattern map n intersected by uhtOri -I lowest administrative unit) 
layer and summarised by cropping patterns and by unions that aliows the user to view the tabular 
format of economitalty best sjitab u troop ng pattern by percentage within union level. The 
economically beit suitable cropping pattern by percents®* within union level was presented m Table 
30. 

Table 30. Economically best suitable cropping pattern by unions - of Tangail Sadar uparlla 

EtonomicaBy W gf Area coverage 

best settable 



crapping pattern 
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2.0 


4.6 


0.0 


6.2 


4.2 


Abs-Am-an-Gnut 


ft4 


0.0 


le.s 


27.7 


0.0 


0.0 


33.3 


0.0 


0.1 


0.0 


2.0 
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5.4 
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Wlwat 


6.9 


2.1 


0.0 


0.0 


6.2 


1.5 


0.0 


3.6 


Z.2 


33 


0.0 
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2.5 


juse-Aman-Boro 


0.0 


0.9 
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0.0 
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LI 
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Figure 43. cropping pattern sunabiiltv map 
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Field validation of the developed model outputs 

After generating the outputs fmaps and tabled from this GI5. based CSAM tool, the valid at bn of the 
maps have been carried out in the fields. Field level consultation meeting and focus, group discussion 
have been organised to validate the maps as well as the accuracy/performance of the tool including 
physical visit at the farmer's p ots. Since all the suitability assessments were done for the potential 
suitability, it is likely to deviate from reality, In other words, the modeled outputs may differ from 
real ty although there is potentiality for growing a certain crop or a cropping pattern,; the farmers 
may not be interested because of his personal preference for the crop or for sbme other reasons. 
The major reasons could be lack of demand, marketing, benefit, etc. or simply because they have nor 
tried that crops or croping patterns before (Appendix Figures 10- 2d]. 



I'd'. Research Highlights; 

* A comprehensive crop suitability assessment framework has been developed which includes 
different imply tant processes and analyses of land/soU, agro-dimate and benefit cost ratio 
of major crops and cropping patterns of Bangladesh. 

* A land type updating tool has been developed under this study and the users will be able to 
generate updated land type maps using updated OEM. Upazila Nirdesh ks map do not show 
different land typos within a map unit but this tool enables the user to delineate the land 
types wrthln a map unit. 

* Database* on agricultural and socio-economic condition of 325 farmers In eleven selected 
upazilas have been generated through baseline survey. 

* Databases on land and soil, climatic parameters, and benefit cost ratio for IS crops have 
been created , 

* A user-friendly Crop Suitability Assessment Model JCSAM|I has been developed! where the 
user will be able to change the parameters and set the options for aop suitability 
assessment. Due to its flexibility, the users will be able to generate crop suitab lity maps 
under different options or field conditions. 
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* Algorithm and rules for identifying economically best suitable cropping pattern haw? been 
developed by using. benefit cost iB/C) ratio and combined suitability rating of individual crop. 

11. Major Attainments (fit relation to the set objectives! i 



a. Technical OutjBut, Outcome and srnpa-et 



SL 


Major technical 


Output! i.e. product 


OuitonvH short 


!mpaet(lon$ 


Remarks[reaien, 


Ha 


activities 


obtained, visible. 


term etlert. of Che 


term effect pf 


if anything 




performed In 


measurable} 


roseardi} 


the ■rBBearch) 


otherwise plus 




respect of ttie set 








any other} 




objectives 










1. 


BaseLra savvey of 


Agr ruku'al and 


Da?a/!nfarmatlon 


Change In 






the study areas 


socio-economic 


used for s&eiek- 


livelihood ol the 


- 






Condition of 32Q 
Farmers in Pleven 
selected upa : ia = 
generated 


economic ;;na ysn-i 


target group 




2. 


Development or 


Databases on land 


Dam/lnlormaciem 


T ie databases 






Databases 


and soil, cd|m»t|c 


used for land 


can fee accessed 








parameters, anmS 


suitability 


to identify 








benefit cost for 15 


assessment 


change over 








Cross urea - . sU 




time 




i. 


Land Lyae 


Methods Dgy Fot 


La id types within a 


More realist's: 






updating 


delineation land 


mapping grid? OF 


land use 








types within a 


upaei a FJIrdeshika 


planning would 








ii" ape r.c irit 
developed 


maps delineated 


be possible 




4. 


Development of 


Land suitability for 


Mprc sweeis? lnr<r 


Better prpp 






■GIS based tools 


E r owing 15- major 


Rlkability 


production 






I softwarel for 


cross and cropping 


assessment with 


options wouW 






I&tmI suitability 


patterns can be 


spatial delineation 


be a vai able lor 


- 




ajsewrncnt 


assessed using the 




higher economic 








til 5 based tools 




return 




5- 


power 


25 NAR5 scientists 


Train other 


Tramod 






development 


jrnd rKlensionFsts 


persons of N AR5 


manpowers 








wen? trained 


and DAF 


land use 
planning would 
hr available 




:b. 


Procurement; 











SL 

Mp 


Approved provisions Of 
BrncuTEnn^nt fWrt mer/pr 

items) 


bhtwHnent 


% of 

achievement 


ftcmarlu {statement On the 
handing mmrorf the 
materials 

braeured/develciped as per 
LoA plus any other) 


i. 


Service of CEGI5 


Completed 


LOO 


CSAM 5nftwari and other 


2. 


Furniture 


Completed 


too 


equipment will bb handed 


3- 


IPS 


Complotod 


100 


oyprto Computer a«d 


4. 


LCD -TV, CngHtal Camera, 
DVD Player 


Completed 


100 


0*5 Unit. BAfflC 
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5- 


Computer, Accessories $ 
Software 


Corifilctrd 


100 


' 


6. 


Pitioioccpler, rax nvachlne 


Completed 


50 


Permlsalcui aac given lor 
3 "ocu r u neri af F;i» mo ic 



c, HRD/ Braining! 



TO# 

Ce.iPh.D/MS,/ 

Tralnirijl, 

workshops 

conducted 

*tE-| 


Tsrpt 


Attainments No. of 

participants 


Retwlit of the higher 
sUidi«/trBlnlncs|applleatlQn 
Of the learning productivity 
enhancement 


Remarks Jresson, If 
anything; otherwise) 


Inception 

workshop 


1 


L GO 


- 


- 


Mld-cerm 

workshop 


1 


1 60 


~ 




¥r?!ninggxi 

C5AM 

software 


2 


2 40 


Help to use the 
Software os landuse 
planning; too! 





d. 


Financial 










SI. 

Mo 


Major Head 


Fund 

received [TM 


Expenditure 

HU 


Balance/ U rttpent 

m 


Remarks (reason, If 
anything ot|w.rwlse) 


1, 


Salary and 
Renumeratlon 


5^050 


WfiSQ 


- 


. 


2 


Research Expenses 


5,130.294 


5,180,294 


- 


- 


3. 


Operating Expenses 


B 90,000 


890,000 


- 


- 


4. 


Fuel Oil and 
Maintenance 


365,000 


365,000 


■ 




5. 


Workshop/ Senwar etc 


2B9,73B 


2B9,73S 


- 


- 


E. 


Publica Li Lin bid 
Priming 


210,000 


210,000 






7. 


ContinEencies 


2b 1.588 


2Sl£&b 






8. 


Capita! Expenses 


3,962,682 


39,62,682 


- 


- 



e» Materials deveto&ed/PubNeatlans -iidde: 



Type o1 materlal/publlc-allan 


Title 


Number 


ReniarksLbeihjjused 
by/nneant f ur/anv other) 


leeftnoksgy development 


- 


- 


- 


Process devrlnprrcnl 


Lard fillability assessment 


1 


- 


Enfarmatlon development 


software 


. 


. 


Journal publication 


- 


- 


- 


Books/Moriqgraphs/MariiiBl published 
etc- pubiitfuid 


Leaflet 


1000 


Project description 


Any other (patenting of te-rtindtoey etc.) 


Protect completion report 


150 
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IZ. Sub-project Auditing (cover all types of audit performed! 



Types of Audit (eg. 
flARC/lm®4e meriting 
ajjen-cy/IWAD/W.&dd 
ftank/utheis] 


Major 

olwerwBtlonj/IjsuMjrobJectlonj 
raised, II any 


Status et the sub- Remarks 

project end 


World Bank 


Jiosne 


No audit objection 






raised 


FAPAP 


Nona 


- 



J3 t . Reporting 



Report type 


Actual date of 
submission^} 


Total Ihmikwrfi) Remarks 

{ If anyth ing otherwise} 


a, inception report 


11-05-2D11 


l(one) 


b. Annual reports July 2011 to tune 2012 2 C -0.1- 2011 


1 fQne) 


c. staLerr-ent of eapdts.fSoE} 




- 


- August SQ11 to December 2D12 


- 




- January toSeptesmtser 2013 


07-10-2013 




- October to December 2013 


16-02-2014 




- January to May 2014 


CS-06-2014 




- June 2014 


15-07-2014 




- July to November 2014 


30-11-2014 




- Fima! statement of Expenditure 


30-11-2014 




d. Quarterly reports) 




■ 


e. Six monthly report 




* 


- July to December 2012 


20-03-2013 


2 itwoj 


- Ja nuary to June 2013 


17-12-2013 




- July to December 2013 


24-05-2011 


2 (two) 


- January to June 2014 
f. Procurement plan 


16-07-2D12 




g. Annua l research progra m formal 


" 


" 


h. Environmental monitoring (Annual 
Basis] 


“ 


“ 


1. Social safeguard status (Sef-cre and at 
the end) 






j, Field Monitoring Repgrtls} 


- 


- 


14. Prcb lems/Ca nstraints j bullet p 


afrits- mail!- 5 rios, 


1 - 

f *■ 


■ The project activity at the initial stage got dctayed due of lengthy procedure of procurement 
and handling tfie matter in: 


- Hiring of firm for baso’lir-e 


survey of the study 


areas and development of GiS based tools 



(software-} for land suitability assessment which were (major activities of ttie project 
Procurement of computer and related accessories 



EQ 



15 -,. Suggesiacm for future: 

The outputs of the lan-d suitability assessment of major cropping pattern of the study areas is 
produced in 515 map form as well as In tabular format- it Is anticipated that, the software will 
Facilitate carrying out detail level agricultural production planning in Bangladesh. Keeping in view the 
potentiality of the software this effort was undertaken as a> pilot study, so that the methodology 
developed in this study could be replicated for mhe remaining uparllas of the country, it Is expected 
tihat, the findings of the study will benefit the agricultural scientists, exLensiomsts. planners, decision 
makers and farmers for optimizing the utilization of lard rcHJjrcus thereby kicreasing the a|rkmltural 
production and maonmblpg the benefits keeping the p T odtic*lvlty of land at sustainable level. At 
national level, the selF-sofficiercy in food grain production will be susiained through the increase of 
land productivity. However, the farmers will be the ultimate beneficiaries from the finding of the 
project. 

For sustainable deployment of C 5 AH Intensive validation programme could be taken up in 3D Agrp- 
ecaiagica zones |At^s) The tool could be further improved based on countrywide field valid at an 
results and use* response. After validating and successful implementation of C5AM in 30 A£Zs, the 
model can be deployed and replicated at different upa^Ha agriculture offices In it,r country, imensrve 
capacity building programme and deployment of the CSAM can be initiated by BARC. Local level 
deployment of the crop suitability assessment tool will reduce production cost and substantially 
contribute in farm p'oductlvity enhancement. 




i Vd Abeed Hassaln Chowdh ury } 
Prfeiclpsii InvefTtla atnr 
Date i 3M1-2014 




Member Director (P&E), SARC 

Counter signature of the Head of the asencvyauthorlzed representative 

Date : 3CM.1 3HJ14 
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Envirur-iriunLil Si.rL j Lninn Mutriji: Agricultural Hes-darih unitr SPGR 
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Apparidin Figure 5. Satellite trudge |Aj> end Landuse Map iB} of Tan^ail Sadar Upaeila 
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APflerniiK Figure 7, Sate-lllre image [A) and •. a ndu^.p Map W of Nachole Uparnfa 
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Append™ flgur* B. SalellEH Image £Aj ird iandpw (BJ ftlakia Lfpaiil j 
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AnfendiJt Figure 13. Bet Suitable Cropping Patterns of Mollahat Uaailla 



Appendix 6 
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Append!* Figure 14. Serf Suitable Cropping Patterns at Parbaclghir Upailla 
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Append! 1 * Fiflgrfl 15. Bwt S-yftsW* Cropping Prtt*rnj gf I?npll iariar Up»zil» 
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Aiwmdlw fil-Uf? 16, SliltaMe Chwirw «l l$anga^hara Up3?iU 
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Appendix Figure IB. Seat Suitable Cropping P after™ erf N-achule U paxila 
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